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rpiIIS work is intended to furnish the Student and Practitioner with an accurate 
view of the Anatomy of the Human Body, and more especially the application 
of this science to Practical Surgery. 

One of the chief objects of the Author has been, to induce the Student to apply 
his anatomical knowledge to the more practical points in Surgery, by introducing, 
in small type, under each subdivision of the work, such observations as show the 
necessity of an accurate knowledge of the part under examination. 

Osteology. Much time and care have been devoted to this part of the work, the 
basis of anatomical knowledge* It contains a concise description of the anatomy 
of the bones, illustrated by numerous accurately lettered engravings, showing the 
various markings and processes on each bone. The attachments of each muscle 
are shown in dotted lines (after the plan recently adopted by Mr. Holden), copied 
from recent dissections. The articulations of each hone are shown on a new plan ; 
and a method has been adopted, by which the hitherto complicated account of the 
development of the hones is made more simple. 

The Articulations. In this section, the various structures forming the joints are 
described; a classification of the joints is given, and the anatomy of each care¬ 
fully described: abundantly illustrated by engravings, all of which are taken from, 
or corrected by, recent dissections. 

The Muscles and Fascia*. In this section, the muscles are described in groups, 
as in ordinary anatomical works. A series of illustrations, showing the lines of 
incision necessary in the dissection of the muscles in each region, are introduced, 
and the muscles are shown in fifty-seven engravings. The Surgical Anatomy of 
the muscles in connection with fractures, and of the tendons or muscles divided in 
operations, is also described and illustrated. 

The Arteries. The course, relations, and Surgical Anatomy of each artery are 
described in this section, together with the anatomy of the regions containing the 
arteries more especially involved in surgical operations. This part of the work is 
illustrated by twenty-nine engravings. 
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The Veins arc described as in ordinary anatomical works; and illustrated by a 
series of engravings, showing those in each region. The veins of the spine are 
described and illustrated from the well-known work of Breschet. 

The Lymphatics are described, and figured in a series of illustrations copied 
from the elaborate work of Mascagni. 

The Nervous System and Organs of Sense. A concise and accurate description 
of this important part of anatomy lias been given, illustrated by sixty-three en¬ 
gravings, showing the spinal cord and its membranes; the anatomy of the brain, 
in a series of sectional views; the origin, course, and distribution of the cranial, 
spinal, and sympathetic nerves; and the anatomy of the organs of sense. 

The Organs of Digestion, of Circulation , of Voice and Respiration, and the Uri¬ 
nary and Generative Organs. A detailed description of this essential part of 
anatomy has been given, illustrated by fifty-three large and accurately lettered 
engravings. 

Regional Anatomy. The anatomy of the perimeum, of the ischio-rectal region, 
and of femoral and inguinal herniae, is described at the end of the work; the 
region of the neck, the axilla, the bend of the elbow, Scarpa’s triangle, and the 
popliteal space, in the section on the arteries; the laryngo-trachoal region, with 
the anatomy of the trachea and larynx. These regions are illustrated by many 
engravings. 

Microscopical A natomy. A brief account of the microscopical anatomy of some 
of the tissues, and of the various organs, has also been introduced. 

The Author gratefully acknowledges the great services he has derived, in the 
execution of this work, from the assistance of his friend, Dr. II. V. Carter, late 
Demonstrator of Anatomy at St. George’s Hospital. All the drawings, from 
which the engravings were made, were executed by him. In the majority of 
cases, they have been copied from, or corrected by, recent dissections, made 
jointly by the Author and Dr. Carter. 

The Author has also to thank his friend, Mr. T. Holmes, for the able assistance 
afforded him in correcting the proof-sheets in their passage through the press. 

The engravings have been executed by Messrs. Butterworth and Heath : and 
the Author cannot omit thanking these gentlemen for the great care and fidelity 
displayed in their execution. 


Wilton Street, Bell rave Square, 
Any list, 1858. 
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DESCRIPTIVE AND SURGICAL ANATOMY. 


PRESCRIPTIVE ANATOMY comprises a detailed account of the* numerous 
organs of which the body is formed, especially with reference to their out¬ 
ward form, their internal structure, the mutual relations they bear to each other, 
and the successive conditions they present during their development. 

Surgical Anatomy is, to the student of medicine and surgery, the most essential 
branch of anatomical science, having reference more especially to an accurate know¬ 
ledge of the more important regions, and consisting in the application of anatomy 
generally to the practice of surgery.. 

The Study of Anatomy is commonly divided into several distinct branches, 
according to the mutual resemblance of the organs; and these branches have 
corresponding denominations. 


Osteology. 

TN the construction of the human body, it would appear essential, in the first 
^ place, to provide some dense and solid texture capable of giving support and 
attachment to the softer parts of the frame, and at the same time to protect in 
closed cavities the more important vital organs; and such a structure we find pro¬ 
vided in the various hones, which form what is called the Skeleton. 

Bone is one of the hardest structures of the animal body; it possesses also a cer¬ 
tain degree of toughness and elasticity. Its color, in a fresh state, is of a pinkish 
white externally, and deep red within. Chemical analysis resolves hone into an 
organic, or animal, and an inorganic , or earthy material, intimately combined 
together; the animal matter giving to bone its elasticity and toughness, the earthy 
part its hardness and solidity. The animal constituent may he separated from the 
earthy, bv steeping hone in a dilute solution <>f nitric or muriatic acid: by this 
process the earthy constituents arc gradually dissolved out, leaving a tough semi¬ 
transparent substance, which retains, in every respect, the original form of the 
bone. This is often called cartilage, but differs from it in being softer, more flexible, 
and, when boiled under a high pressure, it is almost entirely resolved into gelatin. 
The earthy constituent may be obtained by subjecting a bone to strong beat in an 
open fire with free access of air. By these means, the animal matter is entirely 
consumed, the earthv part remaining as a white brittle substance still preserving 
the original shape of the hone. 

The organic or animal constituent of bone forms about one-third , or 38*3 per 
cent.; the inorganic or earthy matter, tiro-thirds , or 6G*7 per cent.: as is seen in 


- y *■* r* 

the subjoined analysis by 
Animal Matter 

Berzelius:— 

, Gelatin and Bloodvessels, 

33*30 

Inorganic 

/'Phosphate of Lime, 
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OSTEOLOGY. 


The proportion between these two constituents varies at different periods of life, 
as is seen in the following table from Schreger:— 

Child. Adult. Old Age. 

Animal Matter, . . . 47*20 .... 20*18 .... 12*2 

Earthy Matter, .... 48*48 .... 74*84 .... 84*1 

There are facts of some practical interest, bearing upon the difference here 
seen in the amount of the two constituents of hone, at different periods of life. 
Thus, in the child, where the animal matter forms nearly one-half of the weight 
of the bone, it is not uncommon to find, after an injury happening to the bones, 
that they become bent, or only partially broken, from the large amount of flexible 
animal matter which they contain. Again, also in aged people, where the bones 
contain a large proportion of y art by matter, the animal matter at the same time 
being deficient in quantity and quality, the bones are more brittle, their elasticity 
is destroyed; and, hence, fracture takes place more readily. Some of the diseases, 
also, to which bones are liable, mainly depend on the disproportion between the 
two constituents of bone. Thus, in the disease called rickets, so common in the 
children of scrofulous parents, the hones become bent and curved, either from 
tile superincumbent weight of the body, or* under the action of certain muscles. 
This depends upon some deficiency of the nutritive system, by which bone becomes 
minus its normal proportion of earthy matter, whilst the animal matter is of 
unhealthy quality. In the vertebra of a rickety subject, Dr. Bostock found in 
100 parts 70*7£ animal, and 20*25 earthy matter. 

The relative proportions of the two constituents of hone are found to differ in 
different bones of the skeleton. Thus, the petrous portion of the temporal bone 
contains a large proportion of earthy matter, the bones of the limbs contain more 
earthy matter than those of the trunk, and those of the upper extremity a larger 
proportion than those of the lower. 

On examining a section of any bone, it is seen to he composed of two k’nds of 
tissue, one of which is dense and compact in texture like ivory : the other open, 
reticular, spongy, inclosing cancelli or spaces, and hence called spongy or cancel¬ 
lated tissue. The compact tissue is always placed on the exterior of a bone; the 
cancellous tissue is always internal. The relative quantity of these two kinds of 
tissue varies in different bones, and in different parts of the same hone, as strength 
or lightness is requisite. 

Form of Bones. The various mechanical purposes for which bones are employed 
in the animal economy require them to be of very different forms. All the scien¬ 
tific principles of Architecture and Dynamics are more or less exemplified in the 
construction of this part of the human body. The power of the arch in resisting 
superincumbent pressure is well exhibited in various parts of the skeleton, such 
as the human foot, and more especially in the vaulted roof of the cranium. 

Bones are divisible into four classes: Long, Short , Flat , and Irregular. 

The Long Boms are found chiefly in the limbs, where they form a system of 
levers, which have to sustain the weight of the trunk, and to confer extensive 
powers of locomotion. A long bone consists of a lengthened cylinder or shaft, 
and two extremities. The shaft is a hollow cylinder, the walls consisting of dense 
compact tissue of great thickness in the middle, and becoming thinner towards 
the extremities; the spongy tissue is scanty, and the bone is hollowed out in its 
interior to form the medullary canal. The extremities are generally somewhat 
expanded for greater convenience of mutual connection, and for the purposes of 
articulation. Here the hone is made up of spongy tissue with only a thin coating 
of compact substance. The long bones are the clavicle , humerus , radius , ulna , 
femur , tibia, fibula, metacarpal and metatarsal hones, and tKe phalanges. 

Short Bones. Where a part is intended for strength and compactness, and the 
motion at the same time slight and limited, it is divided into a number of small 
pieces united together by ligaments, and the separate hones are short and com¬ 
pressed, such as the bones of the carpus and tarsus . These hones, in their struc- 
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ture, are spongy throughout, excepting at their surface, where there is a thin crust 
of compact substance. 

Hut Bourn. \\ here the principal requirement is either extensive protection, % 
or the provision of broad surfaces for muscular attachment, we find the osseous 
stiucture remarkable for its slight thickness, becoming expanded into broad fiat 
plates, as is seen in the bones of the skull and shoulder-blade. These bones are 
composed of two thin layers of compact tissue, inclosing a layer of cancellous 
tissue of variable thickness. In the cranial bones, these layers of compact tissue 
arc familiarly known as the tables of the skull; the outer one is thick and tough, 
the inner one thinner, denser, and more brittle, and hence termed the vitreous 
tabic. 1 he intervening cancellous tissue is called the diploe. The fiat hones are 

the occipital, parietal, frontal , nasal, lachrymal , vomer, scapula ?, and ossa inno - 
minata . 

1 he Irregular or Altxeil hones are such as, from their peculiar form, cannot be 
grouped under either of the preceding heads. Their structure is similar to that 
of other bones, consisting of an external layer of compact, and of a spongv can¬ 
cellous substance within. The irregular bones are the vertebra 1 , sacrum, coccyx , 
temporal , sphenoid , ethmoid, superior maxillary, inferior maxillary, pah/te, inferior 
turbinated\ and hyoid . 

Vessels of Bone. The bloodvessels of bone are very numerous. Those of the 
compact tissue consist of a, close and dense network of vessels, which ramify in a 
fibrous membrane termed the periosteum, which covers the entire surface of the 
bone in nearly every part. From this membrane, vessels pass through all parts of 
the compact tissue, running through the canals which traverse its substance. The 
cancellous tissue is supplied in a similar way, but by a less numerous sot of 
larger vessels, which, perforating the outer compact tissue, are distributed to the 
cavities of the spongy portion of the hone. In the long bones, numerous apertures 
may be seen at the ends near the articular surfaces, some of which give passage to 
the arteries referred to; hut the greater number, and these are the largest of them, 
are for the veins of the cancellous tissue which run separately from the arteries. 
The medullary canal is supplied by one large artery (or sometimes more), which 
enters the bone at the nutritious foramen (situated, in most cases, near the centre 
of the shaft), and perforates obliquely the compact substance. This vessel, usually 
accompanied by one or two veins, sends branches upwards and downwards, to 
supply the medullary membrane, which lines the central cavity and the adjoining 
canals. The ramifications of this vessel anastomose with the arteries both of the 
cancellous and compact tissues. The veins of bone are large, very numerous, and 
run in tortuous canals in the cancellous texture, the sides of which are constructed 
of a thin lamella of hone, perforated here and there for the passage of branches 
from the adjacent caneelli. The veins thus inclosed and supported by the hard 
structure, have exceedingly thin coats; and when the bony structure is divided, 
they remain patulous, and do not contract in the canals in which they are con¬ 
tained. Hence, the constant occurrence of purulent absorption after amputation, 
in those cases where the stump becomes inflamed and the cancellous tissue is 
infiltrated and bathed in pus. Lymphatic vessels have been traced into the sub¬ 
stance of boric. Nerves, also, accompany the nutritious arteries into their interior. 

Development of Bone. From the peculiar uses to which bone is applied, in 
forming a hard skeleton or framework for the softer materials of the body, and in 
inclosing and protecting some of the more important vital organs, we find its 
development takes place at a very early period. Hence, the parts that appear 
soonest in the embryo are the vertebral column and the skull, the great central 
column, to which the outer parts of the skeleton are appended. At an early period 
of embryonic life, the parts destined to becomfe bone consist of a congeries of cells, 
which constitutes the simplest form of cartilage. This temporary cartilage, as it 
is termed, is an exact miniature of the bone which in due course is to take its 
place; and as the processor ossification is slow, and not completed until adult life, 
it increases in hulk by an interstitial development of new cells. The next step in 
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this process is the ossification of the intercellular substance, and of the cells 
composing the cartilage. Ossification commences in the interior of the cartilage 
at certain points, called points or centres of ossification , from which it extends 
into the surrounding substance. The period of ossification varies much in different 
bones. It commences first in the clavicle, in which the primitive point appears 
during the fifth week : next in the lower jaw. The ribs also, and the long bones 
of the limbs, appear soon after. The number of ossitic centres varies in different 
bones. In most of the short bones, it commences by a single point in the centre, 
and proceeds towards the circumference. In the long bones, there is a central 
point of ossification for the shaft or diaphysis; and one for each extremity, the 
epiphyses. That for the shaft is the first to appear; those for the extremities 
appear later. For a long period after birth, a thin layer of unossified cartilage 
remains between the diaphysis and epiphyses, until their growth is finally com¬ 
pleted. Processes such as the trochanters that have separate centres of ossifi¬ 
cation, are called epiphyses previous to their union. 

Growth of Hone . increase in the length of a hone is provided for by the 
development of new hone from either end of the shaft (diaphysis); and in the 
thickness, bv the deposition of new matter upon the surface: but when growth 
is at an end, the epiphyses become solidly united to the ends of the diaphysis, 
and the bone is completely formed. A knowledge of tin 1 exact periods when the 
epiphyses become joined to the shaft, aids the surgeon in the diagnosis of many of 
tin* injuries to which the joints are liable; for it not un frequently happens, that 
on the application of severe force to a joint, the epiphyses become separated from 
the shaft, and such injuries may be mistaken for fracture. 

The order in which the epiphyses become united to the shaft, follows a pecu¬ 
liar law, which appears to he regulated by the direction of the nutritious artery 
of the hone. Thus the arteries of the bones of the arm and forearm converge 
towards the elbow, and the epiphyses of the bones forming this joint become 
united to the shaft before those at the opposite extremity. In the lower extre¬ 
mities, on the contrary, the nutritious arteries pass in a direction from the knee; 
that is, upwards in the femur, downwards in the tibia and fibula; and in them it 
is observed, that the upper epiphysis of the femur, and the lower epiphyses of the 
tibia and fibula, become first united to the shaft. 

A diseased condition of any joint makes considerable variation in the period 
of development of the several hones which enter into its formation. Thus, in 
chronic inflammation occurring in a joint at an early period of life, the epiphysal 
cartilages take on premature ossification; this process proceeding so rapidly, that 
it speedily becomes converted into hone, which becomes united to the shaft, ami 
the hone ever after is considerably diminished in length: hence partial atrophy of 
the limb is the result. 

The entire skeleton in an adult consists of 20(5 distinct hones. These are 


Cranium, ..8 

Ossicula auditfts,.G 

Pa ce, .l i 

Vertebral column (sacrum and coccyx included), . , 2(» 

Os hvoides, sternum, and ribs, . . . . 2*i 

Upper extremities,.. 

Lower extremities, .... . . G2 


20d 


In this enumeration, the sesamoul and Wormian bones are excluded, as also 
are the teeth, which differ from bone both in structure, development, and mode of 
growth. The skeleton consists of a central column or Spine ; of three great cavi¬ 
ties, the Skull, Thorax, and Pelvis; and of the Superior and Inferior Extremities . 



GENERAL CHARACTERS OF THE VERTEBRAE. 


u 

THE SPIN E. 


The Spine is a Hexuotis column, formed of a series of bones called Wrtehrw. 

The vertebrae are divided into true and/<i/#c. 

The true vertebras are twenty-four in number, and have received the names 
cervical, dorsal , and lumbar , according to the position which they occupy; 
seven being found in the cervical region, twelve in the dorsal, and five in the 
lumbar. 

'fhe false vertebrae, nine in number, are firmly united, so as to form two bones, 
—five entering into the formation of the upper bone or sacrum, and four into 
the terminal bone of the spine or coceyx. 


True Vertebra*, 24 
False Vcrfcbne, 0 


f 7 Cervical. 
< 12 Dorsal, 

j .'> Lumbar. 
( 5 Sacrum. 

\ 4 Coccyx. 


General Characters of the Vertebral 

Each vertebra consists of two parts, an anterior solid segment or body, forming 
the chief pillar of support; a posterior segment, the arch, forming part of a hollow 
cylinder for protection. The arch is formed of two pedicles and two laminae, 
supporting seven processes; viz., four articular, two transverse, and one spinous 
process. 

The Radii is the largest and most solid part of a vertebra, serving to support 
the weight of the cranium and trunk. Above and below it is slightly concave, 
presenting a rim around its circumference; and its surfaces are rough, for the 
attachment of the intervertebral fibro-cartilages. In front it is convex from side 
to side, concave from above downwards; behind, flat from above downwards, and 
slightly concave from side to side. Its anterior surface is perforated by a few 
small apertures, for the passage of nutrient vessels; whilst on the posterior sur¬ 
face is a single irregular-shaped, or occasionally several large apertures, for the 
exit of veins from the body of the vertebra, the venae basis vertebra'. 

The Pedicles project backwards, one on each side, from the upper part of the 
body of the vertebra, at the line of junction of its posterior and lateral surfaces; 
they form the lateral parts of the arch, which is completed posteriorly by the 
two laminae. The concavities above and below the pedicles are the rnterverte- 
brtd notches; they are four in number, two on each side, the inferior ones being 
always the deeper. 

The Lamina * consist of two broad plates of hone, which complete the vertebral 
arch behind, inclosing a foramen which serves for the protection ot the spinal 
cord; they are connected to the body through the intervention of the pedicles. 
Their upper and lower borders are rough, for the attachment of the hgamenta 
sub (lava. 

The Spinous Process projects backward from the junction of the two lamina?, 
and serves for the attachment of muscles. 

The Transverse Processes , two in number, project one at each side from the 
point where the articular processes join the pedicle. They also serve for the 
attachment of muscles. 

The Articular Processes are four in number; two superior, the smooth surfaces 
of which are directed more or less backwards; and two interior, the articular sur¬ 
faces of which look more or less forwards. 


Characters of the Cervical Vertebrae (Fig. 1). 

The Body is smaller than in any other region of the spine, thicker before than 
behind, and broader from side to side than from before backwards. Its upper 
surface is concave transversely, and presents a projecting lip on each side; its lower 
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surface being convex from side to side, concave from before backwards, and present¬ 
ing laterally a shallow concavity, which receives the corresponding projecting 
lip of the adjacent vertebra. The pedicles are directed obliquely outwards, and 
the superior intervertebral notches are slightly deeper, but narrower, than the 
inferior. The lamina* are narrow, long, thinner above than below, and imbricated, 
i . e.y overlapping each other; inclosing the foramen, which is very large, and of a 
triangular form. The spinous processes are short, bifid at the extremity, the two 
divisions being often of unequal size. They increase in length from the fourth 
to the seventh. The transverse processes are short, directed downwards, outwards, 
and forwards, bifid at their extremity, and marked by a groove along their upper 
surface, which runs downwards and outwards from the superior intervertebral 
notch, and serves for the transmission of one of t lie cervical nerves. The trans¬ 
verse processes are pierced at their base by a foramen, for the transmission of 
the vertebral artery, vein, and plexus of nerves. Each of these processes is formed 
by two roots: the anterior or smaller, which is attached to the side of the body, 
corresponds to the ribs in the dorsal region; the posterior is larger, springs from 
the pedicle, and corresponds to the true transverse processes. It is by the junc¬ 
tion of these two processes that the vertebral foramen is formed. The extremities 
of each of these roots form the anterior and posterior tubercles of the transverse 
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processes. The articular processes are oblique: the superior arc of an oval form, 
flattened, and directed upwards and backwards; the inferior downwards ami 
forwards. 

The peculiar vertebrae in the cervical region are the first or Atlas p the second 
or Axis ; and the seventh or Vertebra prominens . 

The Atlas (Fig. *2) (so named from supporting the globe of the bead). The chief 


Fig. 0.— 1st Cervical Vertebra, or Allas. 
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peculiarities of this bone are, that it has neither body, spinous process, nor pedicles. 
It consists of an anterior arch, a posterior arch, and two lateral masses. The 
anterior or lesser arch, which forms about one-fifth of the bone, represents the 
front part of the body of a vertebrae; its anterior surface is convex, and presents 
about its centre a tubercle for the attachment of the Longns colli muscle; posteriorly 
it is concave, and marked by a smooth oval surface, for articulation with the odontoid 
process of the axis. The posterior or greater arch, which forms about two-fifths 
of the circumference of the bone, terminates behind a tubercle, which is the rudi¬ 
ment of a spinous process, and gives origin to the Rectus capitis posticus minor. 
1 lie posterior part of the arch presents above a rounded edge ; whilst in front, 
immediately behind the superior articular processes, are two grooves, sometimes 
converted into foramina by delicate bony spicula. These grooves represent the 
superior intervertebral notches, and are peculiar from being situated behind the 
articular processes, instead of before them, as in the other vertebrae. They serve 
for the transmission of the vertebral artery, which, ascending through the foramen 
in the transverse process, winds around the lateral mass in a direction backwards 
and inwards. They also transmit the sub-occipital nerves. On the under surface 
of the posterior arch, in the same situation, are two other grooves, placed behind 
the lateral masses, and representing the inferior intervertebral notches of other 
vertebrae. They are much less marked than the superior. The lateral masses, 
which are the most bulky and solid parts of the Atlas, present two articulating pro¬ 
cesses above, and two below. The two superior are of large size, oval, concave, 
and approach towards one another in front, but diverge behind ; they are directed 
upwards, inwards, and a little backwards, forming a kind of cup for the condyles 
of the occipital bone, and are admirably adapted to the nodding movements of the 
head; whilst the inferior, which are circular in form, and flattened, are directed 
downwards, inwards, and a little backwards, articulating with the axis, and per¬ 
mitting the rotatory movements. Just below the inner margin of each superior 
articular surface, is a small tubercle, for the attachment of a ligament which, 
stretching across the ring of the Atlas, divides it into two unequal parts; the anterior 
or smaller segment receiving the odontoid process of the Axis, the posterior allowing 
the transmission of the spinal cord and its membranes. This ligament and the 
odontoid process are marked in the figure in dotted outline. The transverse pro¬ 
cesses are of large size, long, not bifid, perforated at their base by a canal for the 
vertebral artery, which is directed from below, upwards and backwards. 

The Axis (Fig. 3) (-so named from forming the pivot upon which the head 
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rotates). The most distinctive character of this bone is the existence of a strong 
prominent process, tooth-like in form (hence the name odontoid), which arises per¬ 
pendicularly from the upper part of the body. The body is of a triangular form; 
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its anterior surface deeper than the posterior presents a median longitudinal ridge, 
separating two lateral depressed surfaces for the attachment of the Longi colli 
muscles. The odontoid process presents two oval articulating surfaces: one in 
front, for articulation with the Atlas; another behind, for the transverse ligament; 
the apex is pointed, and on either side of it is seen a rough impression for the 
attachment of the odontoid or check ligaments ; whilst the base, where attached to 
the body, is constricted, so as to prevent displacement from the transverse ligament, 
which binds it in this situation to the anterior arch of the Atlas. On each side 
of this process are seen the superior articular surfaces; they are round, convex, 
directed upwards and outwards, and are peculiar in being supported on the body, 
pedicles, and transverse processes. The inferior articular surfaces, which are pos¬ 
terior and external to these, have the same direction as those of the other cervical 
vertebrae. The superior intervertebral notches are very shallow, and lie behind the 
articular processes; the inferior in front of them, as in the other cervical vertebrae. 
The transverse processes are very small, not bifid, and perforated by the vertebral 
foramen, which is directed obliquely upwards and outwards. The laminae are 
thick and strong, and the spinous process is of large size, very strong, deeply chan¬ 
nelled on its under surface, and presenting a bifid, tubercular extremity for the 
attachment of muscles. 

Seventh Cervical. The most distinctive character of this vertebra is the exist¬ 
ence of a very large, loi^r, and prominent spinous process; hence the name “Ver¬ 
tebra prominens.” This process is thick, nearly horizontal in direction, not bifur¬ 
cated, and has attached to it theligamcntum nucha?. The foramina in the transverse 
processes are small, often wanting, and when present do not give passage to the 
vertebral artery ; their upper surface presents only a slight groove, and generally 
only a trace of bifurcation at their extremity. 

Characters of the Dorsal Vertebras. 

The Dorsal Vertebra ? (Fig. 4) are intermediate in size between the cervical and 
lumbar. The body is somewhat triangular in form, broader in the antero-posterior 
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than in the lateral direction, more particularly in the middle of the dorsal re-don, 
thicker behind than in front, flat above and below, deeply concave behind, and marked 
on each lateral surface, near the root of the pedicle, by two demi-facets, one above, 
the other below. These are covered with cartilage in‘the recent state ; and. when 
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articulated with the adjoining vertebrae, form oval surfaces for the reception »»f 
the heads of the corresponding ribs. The pedicles are strong, and the inferior 
intervertebral notches of large size. The laminae are broad and thick, and the spinal 
foramen small, and of a round or slightly oval form. The articular surfaces are 
flat, the superior being directed backwards and a little outwards and upwards, the 
inferior forwards and a little inwards and downwards. The transverse processes 
are thick, strong, and of great length, directed obliquely backwards and outwards, 
presenting a clubbed extremity, lipped on its anterior part by a small concave 
surface for articulation with the tubercle of a rib. The spinous processes are 
long, directed obliquely downwards, and terminated by a tubercle. 

The peculiar dorsal vertebras are the fir at, ninth, tenth , eleventh , and twelfth 
(Fig. 5). 

Fig. 5.—Peculiar Dorsal Vertebra?. 
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The First iJorsal Vertebra may be distinguished by the existence on each side 
of the body of a single entire articular facet for the head of the first rib, and a 
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half facet for the upper half of the second. The upper surface of the body is like 
that of a cervical vertebra, being broad transversely, concave, and lipped on each 
side. The superior articular surfaces are oblique, and the spinous process thick, 
long, and almost horizontal. 

The Ninth Dorsal has no demi-facet below. 

The Tenth Dorsal has an entire articular Licet at each side above; no demi- 
facet below. 

In the El ere nth Dorsal , the body approaches in its form to the lumbar; and 
has a single entire articular surface on each side. The transverse processes are 
very short, and have no articular surfaces at their extremities. 

The Twelfth Dorsal has the same characters as the eleventh; but may he 
distinguished from it by the transverse processes being quite rudimentary, and the 
inferior articular surfaces being convex and turned outwards, like those of the 
lumbar vertebrae. 

The smallest dorsal vertebra is the fourth. The vertebrae increase in size from 
that point downwards to the twelfth, and upwards to the first. The spinous 
processes also, from the eighth downwards, become shorter, and are directed more 
horizontally. 

Characters of the Lumbar Vertebr.e. 

The Lumbar Vertebrae (Fig. 6) are the largest segments of the vertebral column. 
The Body is large, broad from side to side, flat above and below, and thicker 
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before than behind. The pedicles are very strong, directed backwards; and the 
inferior intervertebral notches are of large size. The lamina? are short, hut broad 
and strong; and the foramen triangular, larger than in the dorsal, smaller than in 
the cervical region. The superior articular processes are concave, and directed 
backwards and inwards; the inferior, convex, ami directed forwards and outwards. 
Projecting backwards from each of the superior Articular processes is a tubercle, 
the representative of the transverse processes in the dorsal and cervical regions. 
The transverse processes are long, slender, directed a little backwards, and present, 
at the posterior part of their base, a small tubercle, which is directed downwards. 
The spinous processes are thick and broad, somewhat quadrilateral, horizontal in 
direction, and thicker below than above. 

The Fifth Lumbar vertebra is peculiar from having the body much thicker in 
front than behind, which accounts for the prominence of the sacro-vertebral 
articulation. 

Structure of the Vertebra \ The structure of a vertebra differs in different parts. 
The Body is composed almost entirely of light spongy cancellous tissue, having a 
thin coating of compact tissue on its external surface, permeated throughout its 
interior with large canals for the reception of veins, which converge towards a 
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single large irregular or several small apertures at tlie posterior part of the body 
of each bone. The arch and processes projecting from it have, on the contrary, 
an exceedingly thick covering of compact tissue. 

Development. Each vertebra is 


formed of three primary centres 
of ossification (Fig. 7), one for 
each lamella and its processes, 
and one for the body. Those 
for the lamellae appear about the 
sixth week of feet a 1 life, in the 
situation where the transverse 
processes afterwards project, the 
ossific granules shooting back¬ 
wards to the spine, forwards to 
the body, and outwards into the 
transverse and articular pro¬ 
cesses. That for the body makes 
its appearance in the middle of 
the cartilage about the eighth 
week. At birth, these three 
pieces are perfectly separate. 
During the first year, the lateral 
portions become partly united 
behind, in the situation of the 
spinous process, and thus the 
arch is formed. About the third 
year, the body is joined to the 
arch on each side in such a man¬ 
ner, that the body is formed 
from the three original centres 
of ossification. Before puberty, 
no other changes occur except¬ 
ing a gradual increase of growth 
of these primary centres, the 
upper and under surface of the 
bodies, and the ends of the trans¬ 
verse and spinous processes be¬ 
ing tipped with cartilage, in 
which ossific granules are not as 
yet deposited. At sixteen years 
(Fig. 8), four secondary centres 
appear, one for the tip of each 
transverse process, and two 
(sometimes united into one) for 
the spinous process. At twenty- 
one years (Fig. 9), two thin cir¬ 
cular plates of bone are formed, 
one for the upper, and one for 
the under surface of the body. 
All these become joined, and the 
bone is completely formed, about 
the thirtieth year of life. 

Exceptions to this mode of 
development occur in the first, 
second, and seventh cervical, and 
iu those of the lumbar region. 
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The Atlas (Pig. 10) is developed by three centres; one (sometimes two) for 
the anterior arch, and one for each lateral mass. The ossific centres for each 
lateral mass commence before birth. At birth, the anterior arch is altogether 
cartilaginous, arid the two lateral pieces are separated from one another behind. 
The nucleus for the anterior arch appears in the first year, between the second and 
third years the two lateral pieces unite, and join the anterior part at the age of 
five or six years. There is frequently a separate epiphysis for the rudimentary 
spine. 

The Axis (Fig. 11) is developed by jive centres; three for its anterior part, and 
two for the posterior. The three anterior centres are, one for the lower part of 
the body, and two for the odontoid process and upper part of the body ; the two 
posterior ones are, one for each lamella. At about the sixth month of foetal life, 
those for the body and odontoid process make their appearance, the two for the 
odontoid process joining before birth. At birth the bone consists of four pieces, 
two anterior and two lateral. At the fourth year the body and odontoid process 
are completely joined. 

The Seventh Cervical. The anterior or costal part of the transverse process 
of the seventh cervical is developed from a separate osseous centre at about the 
sixth month of fetal life, and joins the body and posterior division of the trans¬ 
verse process between the fifth and sixth years. Sometimes this process continues 
as a separate piece, and becoming lengthened outwards, constitutes what is known 
as a cervical rib. 

The Lumbar Vertebras (Fig. 12) have two additional centres (besides those 
peculiar to the vertebra? generally), for the tubercles, which project from the back 
part of the superior articular processes. The transverse process of the first lumbar 
is sometimes developed as a separate piece, which may remain permanently uncon¬ 
nected with the remaining portion of the bone; thus forming a lumbar rib, a pecu¬ 
liarity which is sometimes, though rarely, met with. 

Progress of Ossification in the Spine Generally. Ossification of the laminae 
of the vertebrae commences at the upper part of the spine, and proceeds gradually 
downwards; hence the frequent occurrence of spina bifida in the lower part of the 
spinal column. Ossification of the bodies, on the other hand, commences a little 
below the centre of the spinal column, and extend^ both upwards and downwards. 
Although, however, the ossific nuclei make their first appearance in the lower 
dorsal vertebrae (about the ninth), the lumbar and first sacral are those in which 
these nuclei are largest at birth. 

Tiie False Vertebras. 

The False Vertebrae consist of nine pieces, which are united so as to form two 
bones, five entering into the formation of the sacrum, four the coccyx. 

The Sacrum (Fig. 13) is a large triangular bone, situated at the lower part 
of the vertebral column, and at the upper and back part of the pelvic cavity, 
where it is inserted like a wedge between the two ossa innominata; its upper 
part, or base, articulating with the last lumbar vertebra, its apex with the coccyx. 
The sacrum is curved upon itself, and placed very obliquely, its upper extremity 
projecting forwards, forming, with the last lumbar vertebra, a very prominent 
angle, called the promontory or sacro-vertebral angle , whilst its central part is 
directed backwards, so as to give increased capacity to the pelvic cavity. It pre¬ 
sents for examination an anterior and posterior surface, two lateral surfaces, a base, 
an apex, and a central canal. 

The Anterior Surface is deeply concave from above downwards, and slightly 
so from side to side. In the middle are seen four transverse lines, indicating the 
original division of the bone into five separate pieces. The portions of bone inter¬ 
vening between the lines correspond to the bodies of the vertebrae; they are slightly 
concave longitudinally, and diminish in size from above downwards. At the ex¬ 
tremities of each of these lines, are seen the anterior sacral foramina, analogous 
to the intervertebral foramina, four in number on each side, somewhat rounded in 
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form, diminishing in size from above downwards, and directed outwards and for¬ 
wards : they transmit the anterior branches of the sacral nerves. External to 
these foramina is the Intend mass, formed by the coalesced transverse processes. 

Fig. 13.—Sacrum Areerior Surface 


of the sacral vertebrae, traversed by four broad shallow grooves, which lodge the 
anterior sacral nerves as they pass outwards, the grooves being separated by pro¬ 
minent ridges of bone, which give attachment to the slips of the Pyriforinis 
muscle. 

The Posterior Surface (Fig. 14) is convex, and much narrower than the ante¬ 
rior. In the middle line, are three or four tubercles, sometimes connected 
together, which represent the rudimentary spinous processes. Of these tubercles, 
the first is usually very prominent, ami perfectly separate from the rest ; the 
second, third, and fourth, existing either separate, or united into a ridge, which 
diminishes in size as it descends ; the fifth, and sometimes the fourth, remaining 
undeveloped, and exposing below, the lower end of the sacral canal. External to 
the spinous processes on each side, are the lamina>, broad and well marked in the 
three first pieces ; the lower part of the fourth, and the whole of the fifth, being 
undeveloped: in this situation the sacral canal is exposed. External to the laminge 
are a linear series of indistinct tubercles representing the articular processes ; the 
upper pair are well developed ; the second and third are small: the fourth and fifth 
(usually blended together) are situated on each side of the sacral canal: they are 
called the sacral cornua , and articulate with the cornua of the coccyx. External 
to the articular processes are the four posterior sacral foramina ; they are smaller in 
size, and less regular in form than the anterior, and transmit the posterior branches 
of the sacral nerves. On the outer side of the posterior sacral foramina are a 
series of tubercles, representing the rudimentary transverse processes. The first 
pair of transverse tubercles are very distinct, and correspond with each superior 
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jingle of the bone ; the second, small in size, enter into the formation <>1 the sarin, 
iliac articulation; the third give attachment to the oblique sacro-iliac ligaments: 

Fig. 14.—Sacrum. Posterior Surface. 



and the fourth and fifth to the great sacro-ischiatic ligaments. The interspace 
between the spinous and transverse process of the sacrum presents a wide shallow 
concavity, called the sacral groove ; it is continuous above with the vertebral groove, 
and lodges the origin of the Erector Spin*. 

The Lateral Surface, broad above, becomes narrowed into a thin edge below. 
Its upper half presents in front a broad ear-shaped surface for articulation with 
the ilium. This is called the auricular or ear-shaped surface, and in the fresh 
state is coated with cartilage. It is hounded posteriorly bv deep and rough impres¬ 
sions, for the attachment of the sacro-iliac ligaments. The lower half is thin and 
sharp, and gives attachment to the greater and lesser sacro-ischiatic ligaments; 
below, it presents a deep notch, which is converted into a foramen by articulation 
with the transverse process of the upper piece of the coccyx, and transmits the 
anterior branch of the fifth sacral nerve. 

The Base of the sacrum, which is broad and expanded, is directed upwards ami 
forwards. In the middle is seen an oval articular surface, which corresponds 
with the under surface of the body of the last lumbar vertebra, bounded behind by 
the large triangular orifice of the sacral canal. This orifice is formed behind by 
the spinous process and laminae of the first sacral vertebra, whilst projecting from 
it on each side are the superior articular processes; they are oval, concave, 
directed backwards and inwards, like the superior articular processes of a lumbar 
vertebra. In front of each articular process is an intervertebral notch, which 
forms the lower half of the last intervertebral foramen. Lastly, on each side of 
the articular surface is a broad and flat triangular surface of bone, called the ah? 
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of the sacrum ; they extend outwards, and are continuous on each side with the 
iliac fossa?. 

The A pea r, directed downwards and forwards, presents a small oval concave 
surface for articulation with the coccyx. 

The Sacral Canal runs throughout the greater part of tlie bone; it is large 
and triangular in form above, small and flattened from before backwards below. 
In this situation, its posterior wall is incomplete, from the non-development of 
the laminae and spinous processes. It lodges the sacral nerves, and is perforated 
by the anterior and posterior sacral foramina, through which these pass out. 

Structure. It consists of much loose spongy tissue within, invested externally 
bv a thin layer of compact tissue. 

Differences in the Sacrum of the Male and Female. The sacrum in the 
female is usually wider than in the male, and it is much less curved, the upper half 
of the bone being nearly straight, the lower half presenting tin* greatest amount 
of curvature. The bone is also directed more obliquely backwards; which increases 
the size ol the pelvic cavity, and forms a more prominent sacro-vertebral angle. 
In the male the curvature is more evenly distributed over the whole length of the 
bone, and is altogether greater than in the female. 

Peculiarities of the sacrum. This bone, in some cases, consists of six instead 
of five pieces; occasionally the number is reduced to four. Sometimes the bodies 
of the first and second vertebrae are not joined, or the laminae and spinous processes 
have not coalesced with the rest of the bone. Occasionally the superior transverse 
tubercles are not joined to the rest of the bone on one or both sides ; and, lastly, 
the sacral canal may be open for nearly the lower half of the bone, in consequence 
of the imperfect development of the laminae and spinous processes. The sacrum also 
varies considerably with respect to its degree of curvature. From the examination 
of a large number of skeletons, it 


would appear, that, in one set of cases, 
the anterior surface of this bone was 
nearly straight, the curvature, which 
was very slight, affecting only its lower 
end. In another set of cases, the bone 
was curved throughout its whole length, 
but especially towards its middle. In 
a third set, the degree of curvature 
was less marked, and affected espe¬ 
cially the lower third of the bone. 

Development of Sacrum (Fig. 15). 
The sacrum, formed by the union of 
five vertebra, has thirty-five centres 
of ossification. Each of the three first 
pieces is developed by seven centres; 
viz., three for the body, one for its 
central part, one for each epiphysal 
lamella on its upper and under surface, 
and one for each of the lamina?: so 
far the first three sacral vertebra, as 
well as the two last, are developed 
like the other pieces of the vertebral 
column. One of the characteristic 
points in the development of this bone, 
consists in the existence of two ad¬ 
ditional centres for each of the first 
three pieces, which appear one on 
each side, close to the anterior sacral 
foramina, and correspond to the trans¬ 
verse processes of the lumbar verte¬ 
bra;. 


Fig. 15.—Development Of Sacrum. 
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Each of the two last pieces is developed by five centres: three for the body; viz., 
one for its central part, and one for each of the epiphysal lamellae; and one for each 
of the laminae. 

A second characteristic point in the development of this bone consists in each 
lateral surface of the sacrum being developed by two epiphysal points, one for the 
auricular surface, and one for the thin lateral border of the bone. 

Period of Development . At about the eighth or ninth week of foetal life, ossifi¬ 
cation of the central part of the bodies of the three first vertebrae commences, and. 
at a somewhat later period, that of the two last. Between the sixth and eighth 
month ossification of the lamellae takes place ; and at about the same period the 
characteristic osseous tubercles for the three first sacral vertebrae make their appear¬ 
ance. The lateral pieces join to form the arch, and are united to the bodies, first, 
in the lowest vertebrae. This occurs about the second year, the uppermost seg¬ 
ment appearing as a single piece about the fifth or sixth year. About the six¬ 
teenth year the epiphysal lamellae for the bodies are formed ; and between the 
eighteenth and twentieth years those for each lateral surface of the sacrum make 
their appearance. About this period, the two last segments are joined to one 
another; and this process gradually extending upwards, all the pieces become united, 
and the bone completely formed from the twenty-fifth to the thirtieth year of life. 

Articulations . With four bones ; the last lumbar vertebra, coccyx, and the two 
ossa innominata. 

Attachment of Muscles. The Fyriformis and Coccygeus on either side; behind, 
the G1 utieus maxim us and Erector Spinas. 


Tiie Coccyx. 
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The Coccyx (xoxxt>Z, “cuckoo”), so called from resembling a cuckoo's beak 
(Fig. 10), is formed of four small segments of bone, the most rudimentary parts of 
tlve vertebral column. Of these, the first is the largest, and often exists as a 

separate piece; the three last diminishing in size from 
above downwards, are blended together so as to form 
a single bone. The gradual diminution in the size of 
the pieces gives this bone a triangular form, articulat¬ 
ing by its base with the apex of the sacrum. It pre¬ 
sents for examination an anterior and posterior sur¬ 
face, two borders, a base, and an apex. The anterior 
surface is slightly concave, and marked with three 
transverse grooves, indicating the points of junction 
of the different pieces. It has attached \o it the ante¬ 
rior sacro-coccygeal ligament and levator ani muscle, 
and supports the low er end of the rectum. The post e* 
rior surface is convex, marked by grooves similar to 
those on the anterior surface, and presents on each 
side a linear row of tubercles, which represent the 
articular processes of the coccygeal vertebrae. Of 
these, the superior pair are very large; they are 
called the cornua of the coccyx , and projecting up¬ 
wards, articulate with the cornua of the sacrum, the 
junction between these two hones completing the fifth 
sacral foramen for the transmission of the posterior 
branch of the fifth sacral nerve. The lateral bor¬ 
ders are thin, and present a series of small eminence^ 
which represent the transverse processes of the coc¬ 
cygeal vertebrae. Of these, the first on each side is 
of large size, flattened from before backwards, and 
often ascends upwards to join the lower part of the 
thin lateral edge of the sacrum, thus completing the 
fifth sacral foramen : the others diminish in size from 
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above downwards, and are often wanting. 
The borders of the coccyx are narrow, and 
give attachment on each side to the sacro- 
sciatic ligaments and Coccygeus muscle. The 
base presents an oval surface for articulation 
with the sacrum. The apex is rounded, and 
has attached to it the tendon of the external 
Sphincter ani muscle. It is occasionally bifid, 
and sometimes deflected to one or other side. 

Development. The coccyx is developed by 
four centres, one for each piece. Occasionally 
one of the three first pieces of this hone is 
developed by two centres, placed side by side. 
The periods when the ossific nuclei make their 
appearance are the following: in the first 
segment, at birth; in the second piece, at 
from five to ten years; in the third, from 
ten to fifteen years; in the fourth, from fif¬ 
teen to twenty years. As age advances, 
these various segments become united in the 
following order: the two first pieces join, 
then the third and fourth; and, lastly, the 
bone is completed by the union of the second 
and third. At a late period of life, especially 
in females, the coccyx becomes joined to the 
end of the sacrum. 

Articulation. With the sacrum. 

Attachment of the Muscles. On either side 
the Coccygeus; behind, the Glutseus maxi- 
mus; at its apex, the Sphincter ani; and in 
front, the Levator ani. 

Of the Spine in General.— The spinal 
column, formed by the junction of the verte¬ 
bra?, is situated in the median line, at the pos¬ 
terior part of the trunk: its average length 
is about two feet two or three inches; the 
lumbar region contributing seven parts, the 
dorsal eleven, and the cervical five. 

Viewed in front, it presents two pyramids 
joined together at their bases, the upper one 
being formed by all the true vertebra? from 
the second cervical to the last lumbar: the 
lower one by the false vertebrae, the sacrum, 
and coccyx. Viewed somewhat more closely, 
the uppermost pyramid is seen to be formed 
of three smaller pyramids. Of these, the 
most superior one consists of the six lower 
cervical vertebrae, its apex being formed by 
the axis or second cervical, its base by the 
first dorsal. The second pyramid, which is 
inverted, is formed by the four upper dorsal 
vertebrae, the base being at the first dorsal, 
the smaller end at the fourth. The third 
pyramid commences at the fourth dorsal, and 
gradually increases in size to the fifth lumbar. 

Viewed laterally (Fig. 17), the spinal 
column presents several curves. In the dor- 

41 


Fig. 17.—Lateral View of Spine. 
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sal region, the seat of the principal curvature, the spine is concave anteriorly; 
whilst in the cervical and lumbar regions it is convex anteriorly, especially in 
the latter. The spine has also a slight lateral curvature, the convexity of which is 
directed towards the right side. This is most probably produced, as Bichat first 
explained, from the effect of muscular action; most persons using the right arm in 
preference to the left, especially in making long-continued efforts, when the body 
is curved to the right side. In support of this explanation, it has been found hy 
Blclard, that in one or two individuals who were left handed, the lateral curvature 
was directed to the left side. 

The spinal column presents for examination an anterior, a posterior, and two 
lateral surfaces, a base, summit, and vertebral canal. 

The anterior surface presents the bodies of the vertebrae separated in the fresh 
state by the intervertebral discs. The bodies are broad in the cervical region, 
narrow in the upper part of the dorsal, and broadest in the lumbar region. The 
whole of this surface is convex transversely, concave from above downwards in 
the dorsal region, and convex in the same direction in the cervical and lumbar 
regions. 

The posterior surface presents in the median line the spinous processes. These 
are short, horizontal, with bifid extremities in the cervical region. In the dorsal 
region, they are directed obliquely above, assume almost a vertical direction in the 
middle, and are horizontal, like the spines of the lumbar vertebrae, below. They 
are separated by considerable intervals in the loins, by narrower intervals in the 
neck, and are closely approximated in the middle of the dorsal region. On either 
side of the spinous processes, extending the whole length of the column, is the 
vetebral groove, formed by the laminae in the cervical and lumbar regions, where 
it is shallow, and by the lamina and transverse processes in the dorsal region, 
where it is deep and broad. In the recent state, these grooves lodge the deep 
muscles of the back. External to the vertebral grooves are the articular processes, 
and still more externally the transverse processes. In the dorsal region, these 
latter processes stand backwards, on a plane considerably posterior to thfc same pro¬ 
cesses in the cervical and lumbar regions. The transverse processes in certain 
regions of the spine are formed of two different parts, or segments. In the cer¬ 
vical region, these two segments are distinct ; the one arising from the side of the 
body, the other from the pedicle of the vertebra; and these uniting, inclose the 
vertebral foramen. In the dorsal region, the anterior segment is wanting; the pos¬ 
terior segment retaining the name of the transverse process. In the lumbar region, 
the anterior segments (which are largely developed) are called the transverse pro¬ 
cesses; hut, in reality, they are lumbar ribs, the posterior segments or true trans¬ 
verse processes existing in a rudimentary state, and being developed from the supe¬ 
rior articular processes, as in the cervical region. In the cervical region, the 
tranverse processes are placed in front of the articular processes, and between the 
intervertebral foramina. In the lumbar they are placed also in front of the arti¬ 
cular processes, hut behind the intervertebral foramina. In the dorsal region, 
they are posterior both to the articular processes and foramina. 

The lateral surfaces are separated from the posterior by the articular processes 
in the cervical and lumbar regions, and by the tranverse processes in the dorsal. 
These surfaces present in front the sides of the bodies of the vertebrae, marked in 
the dorsal region by the Facets for articulation with the heads of the ribs. More 
posteriorly are the intervertebral foramina, formed by the juxtaposition of the inter¬ 
vertebral notches, oval in shape, smallest in the cervical and upper part of the dorsal 
regions, and gradually increasing in size to the last lumbar. They are situated 
between the transverse processes in the neck, and in front of them in the back and 
loins, and transmit the spinal nerves. The base of the vertebral column is formed 
by the under surface of the body of the fifth lumbar vertebra, and the summit by 
the upper surface of the atlas. The vertebral canal follows the different curves of 
the spine; it is largest in those regions in which the spine enjoys the greatest free¬ 
dom of movement, as in the neck and loins, where it is wide and triangular; and 
narrow and rounded in the back, where motion is more limited. 


OCCIPITAL BONE. 


19 


T1IE SKULL. 


The Skull is divided into two parts, the Cranium and the Face. The Cranium 
is composed of eight bones; viz., the occipital , two parietal, frontal, two temporal , 
sphenoid, and ethmoid. The Face is composed of fourteen bones; viz., the two 
nasal, two superior maxillary, two lachrymal, two malar , two palate , two inferior 
turbinated, vomer , inferior maxillary. The ossicula audit us, the teeth, and JFbr- 
miem bones, are not included in this enumeration. 


Skull, 22 bones. 


Cranium , 8 


$ 

* 


Occipital. 

Two Parietal. 
Frontal. 

Two Temporal. 

Sphenoid. 

Ethmoid. 


Face, 14 bones. 


( Two Nasal. 

V Two Superior Maxillary. 
1 Two Lachrymal. 

J Two Malar. 

N Two Palate. 

J Two Inferior Turbinated, 
f Vomer. 

\ Inferior Maxillary. 


The Occipital Bone. 

The Occipital Bone (Fig. 18) is situated at the posterior and inferior part of the 
cranium, is trapezoid in form, curved upon itself, and presents tor examination 
two surfaces, four borders, and four angles. 
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Fig. IS. —Occipital Bone. Outer Surface. 
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External Surface. Midway between the summit of the bone and the posterior 
margin of the foramen magnum is a prominent tubercle, the external occipital pro¬ 
tuberance, for the attachment of the ligamentum nuchse; and descending from it, 
as far as the foramen, a vertical ridge, the external occipital crest. Passing out¬ 
wards from the .occipital protuberance on each side are two semicircular ridges, 
the superior curved lines; and running parallel with these from the middle of the 
crest, are the two inferior curved lines. The surface of the bone above the supe¬ 
rior curved lines presents on each side a smooth surface, which in the recent 
state, is covered by the occipito-frontalis muscle, whilst the ridges, as well as the 
surfaces of the bone between them, serve for the attachment of numerous muscles. 
The superior curved line gives attachment internally to the Trapezius, externally 
to the Occipito-frontalis, and Sterno-cleido-mastoideus; to the extent shown in the 
figure; the depressions between the curved lines to the Complexus internally, 
the Splenius capitis and Obliquus superior externally. The inferior curved line, 
and the depressions below it, afford insertion to the Rectus capitis posticus, major 
and minor. 

The foramen magnum is a large aperture, with rounded shelving margins, oblong 
in form, and wider behind than in front; it transmits the spinal cord and its mem¬ 
branes, the spinal accessory nerves, and the vertebral arteries. On each side of 
the foramen magnum are the occipital condyles, for articulation with the Atlas; 
they are convex articular surfaces, oval in form, and directed downwards and out¬ 
wards; they approach each other anteriorly, and encroach more upon the anterior 
than the posterior segment of the foramen. On their inner surface is a rough 
tubercle, for the attachment of the check ligaments; whilst external to them is a 
rough tubercular prominence, the transverse or jugular process, channelled in 
front by a deep notch, which forms part of the jugular foramen. The under 
surface of this process affords attachment to the Rectus capitis lateralis muscle; 
its upper or cerebral surface presents a deeply curved groove, which lodges part 
of the lateral sinus, whilst its prominent extremity is marked by a quadrilateral 
rough surface, covered with cartilage in the fresh state, and articulating with a 
similar surface on the petrous portion of the temporal bone. On the outer side of 
each condyle is a depression, the anterior condyloid fossa, perforated at the bottom 
by the anterior condyloid foramen. This foramen (sometimes double) is directed 
downwards, outwards, and forwards, and transmits the lingual nerve. Behind each 
condyle is seen an irregular fossa, also perforated at the bottom by a foramen, the 
posterior condyloid, for the transmission of a vein to the lateral sinus. This fossa 
and foramen are less regular in form and size than the anterior, and do not always 
exist. Sometimes they are found on one side only, and sometimes are altogether 
absent. In front of the foramen magnum is the basilar process, somewhat quadri¬ 
lateral in form, wider behind than in front; its under surface, which is rough, 
presenting in the median line a tubercular ridge, the pharyngeal spine, for the 
attachment of the tendinous raphe and Superior constrictor of the pharynx; and 
on each side of it, rough depressions for the attachment of the Recti capitis 
antici, major and minor. 

The Internal or Cerebral Surface (Fig. 10) is deeply concave. The occipital 
part is divided by a crucial ridge into four fossa?. The two superior, the smaller, 
receive the posterior lobes ol the cerebrum, and present eminences and depressions 
corresponding to their convolutions. The two inferior, which receive the lateral 
lobes of the cerebellum, are larger than the former, and comparatively smooth; 
both are marked by slight grooves for the lodgment of arteries. At the point of 
meeting of the four divisions of the crucial ridge is an eminence, the internal 
occipital protuberance, which rarely corresponds to that on the outer surface. 
From this eminence, the superior division of the crucial ridge, called sulcus longi- 
tudinalis , runs upwards to the superior angle of the bone; it presents a deep 
groove for the superior longitudinal sinus, whilst its margins give attachment to 
tiie falx cerebri. The inferior division, the internal occipital crest, runs to the 
margin of the foramen magnum, on the edge of which it becomes gradually lost: 
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this ridge, which is bifurcated below, serves for the attachment ot* the falx cere- 
belli, and is slightly grooved for the lodgment of the occipital sinuses. The 
transverse grooves {sulci tramversales) pass outwards to the lateral angles; they 
are deeply grooved, for the lodgment of the lateral sinuses, their prominent margins 
affording attachment to the tentorium cerebelli. At the point of meeting of these 
four grooves is a depression for the torcular llerophili, placed a little to the right 
of the internal occipital protuberance. In the centre of the basilar portion of the 
bone is the foramen magnum, and above its margin, but nearer its anterior than 
its posterior part, the internal openings of the anterior condyloid foramina; the 
internal openings of the posterior condyloid foramina being a little external and 
posterior to them, and protected above by a small arch of bone. In front of the 
foramen magnum is the basilar process, presenting a shallow longitudinal depres¬ 
sion, the basilar groove, for supporting the medulla oblongata; whilst on its lateral 

Fig. 19.—Occipital Bone. Inner Surface. 



margins is observed a narrow channel on each side, which, when united with a 
similar channel on the petrous portion of the temporal bone, forms a groove, the 
inferior petrosal, which lodges the inferior petrosal sinus. 

Angles . The superior angle is acute, and is received into the interval between 
the posterior superior angles of the two parietal bones: it corresponds with that 
part of the head in the foetus which is called the posterior fontanelle. The infe¬ 
rior angle is represented by the square-shaped surface of the basilar process. At 
an early period of life, a layer of cartilage separates this part of the bone from the 
sphenoid; but in the adult, the union between them is osseous. The lateral 
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angles correspond to the outer ends of the transverse grooves, and are received into 
the interval between the posterior inferior angles of the parietal and the mastoid 
portion of the temporal. 

Borders. The superior extends on oacdi side from the superior to the lateral angle, 
is deeply serrated for articulation with the parietal bone, and forms by this 
union the lambdoid suture. The inferior border extends from the lateral to 
the inferior angle; its upper half is rough, and articulates with the mastoid por¬ 
tion of the temporal, forming the masto-occipital suture: the inferior half articu¬ 
lates with the petrous portion of the temporal, forming the petro-occipital suture: 
these two portions are separated from one another by the jugular process, in 
front of this process is a notch, which, with a similar one on the petrous portion 
of the temporal, forms the foramen lacerum posterius. This notch is often subdi¬ 
vided into two parts hy a small process of bone. 

Structure. The occipital bone consists of two compact laminae,.called the outer 
and inner tables, having between them the diploic tissue; this hone is especially 
thick, at the ridges, protuberances, condyles, and basilar process; whilst at the 
bottom of the fossa? it is thin, semi-transparent, and destitute of diploe. 

Development (Fig. 20). The occipital bone has seven centres of development: 

four for the posterior or occi¬ 
pital part, one for the basilar 
portion, and one for each con¬ 
dyloid portion. 

The four centres for the 
occipital portion are arranged 
in pairs above and below the 
occipital protuberance, and 
appear about the tenth week 
of foetal life; the inferior pair 
make their appearance first, 
and join; the superior pair be¬ 
come also united: these two 
segments now join together, 
and form a single piece. The 
condyloid portions then os¬ 
sify ; and, lastly, the basilar 
portion. At birth, the bone consists of these four parts, separate from one another, 
the posterior being fissured in the direction of the original segments. At about 
the fourth year, the occipital and the two condyloid pieces join; and at about the 
sixth year the bone consists of a single piece. At a later period, between the 
eighteenth and twenty-fifth years, the occipital and sphenoid become united, form¬ 
ing a single bone. 

Articulations. With six bones: two parietal, two temporal, sphenoid, and Atlas. 

A ttachment of Muscles. To the superior curved line are attached the Occipito¬ 
frontalis, Trapezius, and Sterno-cleido-mastoid. To the space between the curved 
lines, the Complexus, Splenius, capitis, and Obliquus superior; to the inferior curved 
line, and the space between it and the foramen magnum, the Rectus posticus ma¬ 
jor and minor; to the transverse process, the Rectus lateralis; and to the basilar 
process, the Recti antici majores and minores, the Superior Constrictor of the 
pharynx. 

The Parietal Cones. 

The Parietal Bones form the sides and roof of the skull; they are of an irre¬ 
gular quadrilateral form, and present for examination two surfaces, four borders, 
and four angles. 

Surfaces. The External Surface (Fig. 21) is convex, smooth, and presents about 
its centre an eminence, called the parietal eminence, which indicates the point where 
ossification commenced. Crossing the centre of the bone in an arched direction 


Fig. 20.—Development of Occipital Bone. 
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is a curved ridge, the temporal ridge, for the attachment of the temporal fascia. 
Above this ridge, the surface of the bone is rough and porous, and covered by the 
aponeurosis of the Occipito-frontalis; below it the hone is smooth, and affords 


Fig. 21.—Left Parietal Bone. Kxternal Suiface. 



attachment to the Temporal muscle. At the back part of the superior border is a 
small foramen, the parietal foramen, which transmits a vein to the superior longi¬ 
tudinal sinus. Its existence is not constant, and its position varies considerably. 

The Internal Surface (Fig. 22) is concave, presents numerous eminences and 
depressions for lodging the convolutions of the brain, and minute furrows for the 
ramifications of the meningeal arteries ; these run upwards and backwards from 
deep grooves, which commence in the anterior inferior angle, and at the central 
and posterior part of the lower border of the bone. Along the upper margin is 
part of a shallow groove, which, when joined to the opposite parietal, forms a 
channel for the superior longitudinal sinus, the elevated edges of which afford 
attachment to the falx cerebri. Near the groove are seen several depressions; 
they lodge the Pacchionian bodies. The internal opening of the parietal foramen 
is also seen when that aperture exists. 

Borders . The superior, the longest, is dentated to articulate with its fellow 
of the opposite side, forming the saggital suture. The inferior is divided into 
three parts; of these, the anterior is thin and pointed, bevelled at the expense of 
the outer surface, and overlapped by the tip of the great wing of the sphenoid; 
the middle portion is arched, bevelled at the expense of the outer surface, and 
overlapped by the squamous portion of the temporal; the posterior portion being 
thick and serrated for articulation with the mastoid portion of the temporal. 
The anterior border , deeply serrated, is bevelled at the expense of the outer sur¬ 
face above, and of the inner below; it articulates with the frontal bone, forming 
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the coronrtl suture. The posterior border, deeply denticulated, articulates with 
the occipital, forming the lambdoid suture. 

Angles. The anterior superior , thin and pointed, corresponds with that portion 
of the skull which in the foetus is membranous, and is called the anterior fon- 
tanelle. The anterior inferior angle is thin and lengthened, being received in 
the interval between the great wing of the sphenoid and the frontal. Its inner 
surface is marked by a deep groove, sometimes a canal, tor the middle meningeal 
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artery. The posterior superior angle corresponds with the junction of the sagittal 
and lambdoid sutures. In the foetus this part of the skull is membranous, and is 
called the posterior fontanelle . The posterior inferior articulates with the mas¬ 
toid portion of the temporal bone, and presents on its inner surface a broad 
shallow groove for the lateral sinus. 

Development. The parietal bone is developed by one centre, which corresponds 
with the parietal eminence, and makes its first appearance about the fifth or sixth 
week of foetal life. 

Articulations . With five bones: the opposite parietal, the occipital, frontal, 
temporal, and sphenoid. 

Attachment of Muscles . To one only, the temporal. 


The Frontal Bone. 

This bone, which resembles a cockle-shell in form. Consists of two portions,— 
a vertical or frontal portion, situated at the anterior part of the cranium, forming 
the forehead; and a horizontal or orbito-nasal portion, which enters into the 
formation of the roof of the orbits and nose. 

Vertical Portion. External Surface (Fig. 23). In the median line, traversing 
the bone from the upper to its lower part, is a slightly elevated ridge, and in 
young subjects a suture, which represents the point of union of its two lateral 
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halves: in the adult, this suture usually disappears. On either side of this ridge, 
a little below the centre of the hone, is a rounded eminence, the frontal eminence, 
which indicates the point where ossification commenced. The whole surface of 
the bone above this part is smooth, and covered by the aponeurosis of the Occipito¬ 
frontalis muscle. Below the frontal protuberance, and separated from it by a 
slight groove, is the superciliary ridge, a curved eminence, broad internally where 
it is continuous with the nasal eminence, less distinct externally as it arches 
outwards. Beneath the superciliary ridge is the supra-orbital arch, a curved and 
prominent margin, which forms the upper boundary of the orbit, and separates the 
vertical from the horizontal portion of the bone. At the inner third of this arch 
is a notch, sometimes converted into a foramen by a bony process or ligament, and 


Fig. 23.—Frontal Bone. Outer Surface. 



called the supra-orbital notch or foramen. It transmits the supra-orbital artery, 
veins, and nerve. The supra-orbital arch terminates externally in the external 
angular process, and internally in the internal angular process. The external 
angular is a strong prominent process, which articulates with the malar: running 
upwards and backwards from it is a sharp curved line, the temporal ridge, for the 
attachment of the temporal fascia; and beneath it a slight concavity, that forms 
part of the temporal fossa, and gives origin to the Temporal muscle. The internal 
angular processes are less marked than the external, and articulate with the 
lachrymal bones. Between the two is a rough, uneven interval, called the nasal 
notch , which articulates in the middle line with the nasal, and on either side with 
the nasal process of the superior maxillary bones. 

Vertical Portion . Internal Surface (Fig. 24). Along the middle line of this 
surface is a vertical groove, sulcus longitudinal is, the edges of which unite below 
to form a ridge, the frontal crest; the groove lodges the superior longitudinal 
sinus, whilst its edges afford attachment to the falx cerebri. The crest terminates 
below, at a small opening, the foramen coecum, which is generally completed 
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behind by the ethmoid; it lodges a process of the falx cerebri, and occasionally 
transmits a small vein from the nose to the superior longitudinal sinus. On 
either side of the groove, the bone is deeply concave, presenting eminences and 
depressions for the convolutions of the brain, and numerous small furrows for 
lodging the ramifications of the anterior meningeal arteries. Several small, irre¬ 
gular fossae are also seen on either side of the groove, for the reception of the 
Pacchionian bodies. 

Horizontal Portion . External Surface . This portion of the bone consists of 
two thin plates, which form the vault of the orbits, separated from one another by 
the ethmoidal notch. Each orbital vault consists of a smooth, concave, trian¬ 
gular plate of bone, marked at its anterior and external part (immediately beneath 
the external angular process) by a shallow depression, the lachrymal fossa, for 
lodging the lachrymal gland; and at its anterior and internal part, by a depres¬ 
sion, sometimes a tubercle, for the attachment of the fibrous pulley of the supe¬ 
rior oblique muscle. The ethmoidal notch separates the two orbital plates: it is 


Fig. 24.—Frontal Bone. Inner Surface. 



quadrilateral; and filled up, when the bones are united, by the cribriform plate 
of the ethmoid. The edges of this notch present several half-cells, which, when 
united with corresponding half-cells on the upper surface of the ethmoid, com¬ 
plete the ethmoidal cells: two grooves are also seen crossing these edges trans¬ 
versely : they are converted into canals by articulation with the ethmoid, and are 
called the anterior and posterior ethmoidal canals ; they open on the inner wall of 
the orbit. In front of the ethmoidal notch is the nasal spine, a sharp eminence, 
which projects downwards and forwards, and the grooved base of which forms 
part of the roof of the nose. It articulates in front with the crest of the nasal 
bones, behind with the perpendicular plate of the ethmoid. On either side of this 
spine are the openings of the frontal sinuses. There are two irregular cavities, 
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which extend upwards and outwards, a variable distance, between the two tables 
of the skull, and are separated from one another by a thin bony septum. They 
give rise to the prominences above the root of the nose, called the nasal emi¬ 
nences, In the child they are absent, and they become gradually developed as 
age advances. They are lined with mucous membrane, arid communicate with the 
nose by the infundibulum. 

The Internal Surface of the Horizontal Portion presents the convex upper 
surfaces of the orbital plates, separated from each other in the middle line by the 
ethmoidal notch, and marked by eminences and depressions for the convolutions of 
the anterior lobes of the brain. 

Borders. The border of the vertical portion is thick, strongly serrated, bevelled 
at the expense of the internal table above, where it rests upon the parietal, at the 
expense of the external table at each side, where it receives the lateral pressure 
of those bones: this border is continued below, into a triangular rough surface, 
which articulates with the great wing of the sphenoid. The border of the hori¬ 
zontal portion is thin, bevelled at the expense of the internal table, and articu¬ 
lates with the lesser wing of the sphenoid. 

Structure. The vertical portion consists of diploic tissue, contained between two 
compact laminae, the bone being especially thick in the situation of the nasal emi¬ 
nences and external angular processes. The horizontal portion is thinner, more 
translucent, and composed entirely of compact tissue. 

Development. The frontal bone is developed by two centres, one for each lateral 
half, which make their appearance, at an early period of foetal life, in the situation 
of the orbital arches. At birth it consists of two pieces, which afterwards become 
united along the middle line, by a suture which runs from the vertex to the root 
of the nose. This suture becomes obliterated within a few years after birth ; but 
it occasionally remains throughout life. 

Articulations. With twelve bones: two parietal, sphenoid, ethmoid; two nasal, 
two superior maxillary, two lachrymal, and two malar. 

Attachment of Mu sides. To three pairs: the Corrugator supercilii, Orbicularis 
palpebrarum, and Temporal. 

The Temporal Bones. 

The Temporal bones, situated at the side and base of the skull, present for 
examination a squamous, mastoid , and petrous portion. 

The Squamous Portion (Fig. 25), the most anterior and superior part of the 
bone, is flattened ami scale-like in form, thin and translucent in texture. Its 
outer surface is smooth, convex, and grooved for the deep temporal arteries; it 
affords attachment to the fibres of the Temporal muscle, and forms part of the tem¬ 
poral fossa. At its back part may be seen a curved ridge—part of the temporal 
ridge; it serves for the attachment of the temporal fascia, limits the origin of 
the Temporal muscle, and marks the boundary between the squamous and mastoid 
portions of the bone. Projecting from the lower part of the squamous portion, 
is a long and arched process of bone, the zygomatic process. It is at first 
directed outwards, its two surfaces looking upwards and downwards; it then 
appears as if twisted upon itself, and takes a direction forwards, its surfaces now 
looking inwards and outwards. The superior border of this process is long, thin, 
and sharp, and serves for the attachment of the temporal fascia. The inferior, 
short, thick, and arched, has attached to it some of the fibres of the Masseter 
muscle. Its outer surface is convex and subcutaneous. Its inner, concave, also 
affords attachment to the Masseter. The extremity, broad and deeply serrated, 
articulates with the malar bone. This process is connected to the temporal bone 
by three divisions, called the roots of the zygomatic process , an anterior, middle, 
and posterior. The anterior, which is short, but broad and strong, runs trans¬ 
versely inwards into a rounded eminence, the eminentia articularis. This eminence 
forms the front boundary of the glenoid fossa, and in the recent state is covered 
with cartilage. The middle root runs obliquely inwards, and terminates at the 
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edge of a 'well-marked fissure, the Glaserian fissure; whilst the posterior, which 
is strongly marked, runs from the upper border of the zygoma, in an arched 
direction, upwards and backwards, forming the posterior part of the temporal 
ridge. At the junction of the anterior and middle roots is a projection, called the 
tubercle , for the attachment of the external lateral ligament of the lower jaw; 
and between these roots is a large oval depression, forming part of the glenoid 
fossa, for the reception of the condyle of the lo^er jaw. This fossa is bounded 
in front by the eminentia articularis; behind, by the vaginal process; and exter¬ 
nally by the auditory process; and is divided into two parts by a narrow slit, the 
Glaserian fissure: the anterior part, formed by the squamous portion of the bone, 
is smooth, covered in the recent state with cartilage, and articulates with the 
condyle of the lower jaw; the posterior part, rough and uneven, and formed 
chiefly by the vaginal process of the petrous portion, lodges part of the parotid 
gland. The Glaserian fissure, dividing the two, leads into the tympanum; it 


Fig. 2f».—Left Temporal Bone. Outer Surface. 



lodges the processus gracilis of the malleus, and transmits the laxator tympani 
muscle and the anterior tympanic artery. The chorda tympani nerve passes 
through a separate canal, parallel to the Glaserian fissure, on the outer side of the 
Eustachian tube, in the retiring angle between the squamous and petrous portions 
of the temporal bone. 

The internal surface of the squamous portion (Fig. 20) is concave, presents 
numerous eminences and depressions for the convolutions of the cerebrum, and 
two well-marked grooves for the branches of the middle meningeal artery. 

Borders. The superior border is thin, bevelled at the expense of the internal 
surface, so as to overlap the lower border of the parietal bone, forming the squa¬ 
mous suture. The anterior inferior border is thick, serrated, and bevelled alter¬ 
nately at the expense of the inner and outer surfaces, for articulation with the 
great wing of the sphenoid. 
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The Mastoid Portion is situated at the posterior part of the hone; its outer 
surface is rough, and perforated by numerous foramina : one of these, of large size, 
situated at the posterior border of the bone, is termed the mastoid foramen; it 
transmits a vein to the lateral sinus and a small artery. The position and size 
of this foramen are very variable, being sometimes situated in the occipital bone, 
or in the suture between it and the occipital. The mastoid portion is continued 
below into a conical projection, the mastoid process, the size and form of which 
vary considerably in different individuals. This process serves for the attach¬ 
ment of the Sterno-mastoid, Splenius capitis, and Trachelo-mastoid (see Fig. 25); 
on the inner side of the mastoid process is a deep groove, the Digastric fossa, for 
the attachment of the Digastric muscle, and running parallel with it, but more 
internal, the occipital groove, which lodges the occipital artery. The internal 
surface presents a deeply curved groove, which lodges the lateral sinus, and into 
it may be seen opening the mastoid foramen. 

Fig. 2f».—Loft Temporal 13one. Inner Surface. 



Borders . The superior border of the mastoid portion is rough and serrated for 
articulation with the posterior inferior angle of the parietal bone. The posterior 
border, also uneven and serrated, articulates with the inferior border ot the occi¬ 
pital bone between its lateral angle and jugular process. 

The Petrous Portion , so named from its extreme density and hardness, is a 
pyramidal process of hone, wedged in at the base of the skull between the sphenoid 
and occipital bones. Its direction from without is forwards, inwards, and a little 
downwards. It presents for examination a base, an apex, three surfaces, and 
three borders. The base is applied against the internal surface of the squamous 
and mastoid portions, its upper half being concealed, but its lower half is exposed 
by their divergence, which brings into view the oval expanded orifice of a canal 
leading into the tympanum, the meatus auditorious externus. This canal is situated 
between the mastoid process and the posterior and middle roots of the zygoma: its 
upper margin is smooth and rounded, its lower surrounded by a curved plate of 
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bone, the auditory process, the free margin of which is rough, for the attachment 
of the cartilage of the ear. The apex of the petrous portion, rough and uneven, 
is received into the angular interval between the spinous process of the sphenoid 
and the basilar process of the occipital; it presents the anterior orifice of the 
carotid canal, and forms the posterior and external boundary of the foramen 
lacerum medium. The anterior surface (Fig. -0) of the petrous portion forms the 
posterior boundary of the middle fossa of the skull. This surface is continuous 
with the squamous portion, to which it is united by a suture, the temporal suture, 
the remains of which are distinct at a late period of life. Proceeding from the 
base to the apex, this surface presents five points for examination. 1. An 
eminence which indicates the situation of the superior semicircular canal. 2. A 
shallow groove, sometimes double, leading backwards to an oblique opening, the 
hiatus Fallopii, for the passage of the petrosal branch of the Vidian nerve. 3. A 
smaller opening immediately beneath and external to the latter for the passage of 
the smaller petrosal nerve. 4. Near the apex of the bone is seen the termination 
of the carotid canal, the wall of which in this situation is deficient in front. 5. Above 
the foramen is a shallow depression for the reception of the Gasserian ganglion. 

The posterior surface forms the front boundary of the posterior fossa of the 
skull, and is continuous with the inner surface of the mastoid portion of the bone. 
It presents three points for examination. 1. About its centre is a large orifice, 
the meatus auditorious interims. This aperture varies considerably in size; its 
margins are smooth and rounded, and it leads into a short and oblique canal, 
which is directed outwards and forwards. It transmits the auditory and facial 
nerves and auditory artery. 2. Behind the meatus auditorius is a small slit, almost 
hidden by a thin plate of bone, and leading to a canal, the aquseductus vestibuli; 
it transmits a small artery and vein, and lodges a process of the dura mater. 
3. In the interval between these two openings, but above them, is an angular 
depression, which lodges a process of the dura mater, and transmits a small vein 
into the cancellous tissue of the bone. 

The inferior or basilar Surface (Fig. 27) is rough and irregular, and forms 
part of the base of the skull. Passing from the apex to the base, this surface 
presents eleven points for examination : 1. A rough surface, quadrilateral in form, 
which serves partly for the attachment of the Levator palati and Tensor tympani 
muscles. 2. The opening of the carotid canal, a large circular aperture, which 
ascends at first vertically upwards, and then making a bend, runs horizontally 
forwards and inwards. It transmits the internal carotid artery, and the carotid 
plexus. 3. The aqiueductus cochleae, a small triangular opening, lying on the 
inner side of the latter, close to the posterior border of the bone; it transmits a 
vein from the cochlea, which joins the internal jugular. 4. Behind these openings 
is a depression, the jugular fossa, which varies in depth and size in different skulls; 
it lodges the internal jugular vein, and with a similar depression on the margin 
of the occipital bone, forms the foramen lacerum posterius. 5. A small foramen 
for the passage of Jacobson’s nerve (the tympanic branch of the glosso-pharyngeal). 
This is seen on the ridge of bone dividing the carotid canal from the jugular fossa. 

6. The canal for Arnold’s nerve, seen on the inner wall of the jugular fossa. 

7. Behind the jugular fossa is a smooth square-shaped facet, the jugular surface, 
which articulates with the jugular process of the occipital bone. 8? The vaginal 
process, a very broad sheath-like plate of bone, which extends from the carotid 
canal to the mastoid process; it divides behind into two laminae, receiving between 
them the 9th point for examination, the styloid process; a long sharp spine, about 
an inch in length, continuous with the vaginal process, between the laminse of 
which it is received, and directed downwards, forwards, and inwards. It affords 
attachment to three muscles, the Stylo-pharyngeus, Stylo-glossus and Stylo-hyoideus, 
and two ligaments, the stylo-hyoid and stylo-maxillary. 10. The stvlo-mastoid 
foramen, a rather large orifice, placed between the styloid and mastoid processes; 
it is the termination of the aquteductus Fallopii, and transmits the facial nerve 
and stylo-mastoid artery. 11. The auricular fissure, situated between the vaginal 

w o 


THE TEMPORAL BONE. 


31 


and mastoid processes, and transmitting the auricular branch of the pneumo- 
gastric nerve. 

Borders . The superior , the longest, is grooved for the superior petrosal sinus, 
and has attached to it the tentorium cerebelli: at its inner extremity is a semilunar 
notch, upon which reclines the fifth nerve. The posterior border is intermediate 
in length between the superior and the anterior. Its inner half is marked by a 
groove, which, when completed by its articulation with the occipital, forms the 
channel for the inferior petrosal sinus. Its outer half presents a deep excavation 


Fig. 27.—Petrous Portion. Inferior Surface. 



for the jugular fossa, which, with a similar notch on the occipital, forms the fora¬ 
men laccrum posterius. A projecting eminence of bone occasionally stands out 
from the centre of the notch, and divides the foramen into two parts. The ante - 
rior border is divided into two parts, an outer, joined to the squamous portion by 
a suture, the remains of which are distinct; an inner, free, articulating with the 
spinous process of the sphenoid. At the angle of junction of these two parts, are 
seen two canals, separated from one another by a thin plate of bone, the processes 
cochleariformis; they both lead into the tympanum, the upper one transmitting the 
Tensor tympani muscle, the lower one the Eustachian tube. 

Structure. The squamous portion is like that of the other cranial bones, the 
mastoid portion cellular, and the petrous portion dense and hard. 

Development (Fig. 28). The temporal bone is developed by four centres, exclusive 
of those for the internal ear and the ossicula, viz.,—one for the squamous portion 
including the zygoma, one for the petrous and mastoid parts, one for the styloid, 
and one for the auditory process (tympanic bone). The first traces of the develop¬ 
ment of this bone are found in the squamous portion, they appear about the time 
when osseous matter is deposited in the vertebrae; the auditory process succeeds 
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next; it consists of an elliptical portion of bone, forming about three-fourths of a 
circle, the deficiency being above; it is grooved along its concave surface tor the 

" attachment of the inerabrana tympani, 
and becomes united by its extremities 
to the squamous portion during the last 
months of intra-uterine life. The pe¬ 
trous and mastoid portions then become 
ossified, and lastly the styloid process, 
which remains separate a considerable 
period, and is occasionally never united 
to the rest of the bone. At birth the 
temporal bone, excluding the styloid 
process, is formed of three pieces, the 
squamous and zygomatic, the petrous 
and mastoid, and the auditory. The 
auditory process joins with the squa¬ 
mous at about the ninth month. The 
petrous and mastoid join with the squa¬ 
mous during the first year, and the sty¬ 
loid process becomes united between 
the second and third years. The sub¬ 
sequent changes in this bone are the 
extension outwards of the auditory 
process so as to form the meatus audi- 
torius, the glenoid fossa becomes deeper, 
and the mastoid part enlarges from the development of numerous cellular cavities 
in its interior. 

Articulations. With five bones, occipital, parietal, sphenoid, inferior maxillary, 
and malar. 

Attachment of Mosaics. To the squamous portion, the Temporal; to the zygoma, 
the Masseter; to the mastoid portion, the Occipito-frontalis, Sterno-mastoid, Splenius 
capitis, Trachelo-mastoid, Digastricus and Retrahens aurera; to the styloid process, 
the Stylo-pharyngeus, Stylo-hyoideus, and Stylo-glossus; and to the petrous portion, 
the Levator palati, Tensor tympani, and Stapedius. 

The Sphenoid Bone. 

The Sphenoid a “ wedge;” €. ; d<k, “like’*) is situated at the anterior part of 
the base of the skull, articulating with all the other cranial bones, which it binds 
firmly and solidly together. In its form it somewhat resembles a bat, with its 
wings extended; and is divided into a central portion or body, two greater and 
two lesser wings extending outwards on each side of the body; and two processes, 
the pterygoid processes, which project from it below. 

The Body presents for examination four surfaces—a superior, an inferior, an 
anterior, and a posterior. 

The superior surface (Fig. 29). From before, backwards, is seen a prominent 
spine, the ethmoidal spine, for articulation with the ethmoid; behind this a smooth 
surface, presenting in the median line a slight longitudinal eminence, with a 
depression on each side, for lodging the olfactory nerves. A narrow transverse 
groove, the optic groove, bounds the above-mentioned surface behind; it lodges the 
optic commissure, and terminates on either side in the optic foramen, for the pas¬ 
sage of the optic nerve and ophthalmic artery. Behind the optic groove is a 
small eminence, olive-like in shape, the olivary process; and still more posteriorly, 
a deep depression, the pituitary fossa, or sella Turcica, which lodges the pituitary 
body. This fossa is perforated by numerous foramina, for the transmission of 
nutrient vessels to the substance of the bone. It is bounded in front by two small 
eminences, one on either side, called the middle elinoid processes, and behind by 
a square-shaped plate of bone, terminating at each superior angle in a tubercle, the 


Fig. 28.—Development of Temporal Bone. 
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postei ior clinoid processes, the size and form of which vary considerably in different 
individuals. 1 he sides of this plate of bone are notched below, for the passage of 
the sixth pair ot nerves; and behind, it presents a shallow depression, which slopes 

Fig. 29.—Sphenoid Bone. Superior Surface. 



obliquely backwards, and is continuous with the basilar groove of the occipital 
bone; it supports the medulla oblongata. On either side of the body maybe seen 
a broad groove, curved somewhat like the Italic letter /; it lodges the internal 

Fig. 30.—Sphenoid Bone. Anterior Surface. 
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carotid artery and the cavernous sinus, and is called the cavewious groove. The 
posterior surface , quadrilateral in form, articulates with the basilar process of the 
occipital bone. During childhood, a separation between these hones exists by 
means of a layer of cartilage; but in after-life this becomes ossified, and the two 
bones are immovably connected together. The anterior surface (Fig. 30) presents, 
in the middle line, a vertical lamella of bone, which articulates in front with the 
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perpendicular plate of the ethmoid. On either side of it are the irregular openings 
leading into the sphenoidal sinuses. These are two large, irregular cavities, hoi- 
lowed out of the interior of the body of the sphenoid hone, and separated from 
one another by a more or less complete perpendicular septum; their form varies 
considerably, being often subdivided by irregular osseous laminae. These sinuses 
do not exist in children; but they increase in size as age advances. They are 
partially closed, in front and below, by two thin triangular plates of bone, the 
sphenoidal turbinated bones, leaving a round opening at their upper parts, by 
which they communicate with the upper and back part of the nose, and occa¬ 
sionally with the posterior ethmoidal cells. The lateral margins of this surface 
present a serrated edge, which articulates with the os planum of the ethmoid, com¬ 
pleting the posterior ethmoidal cells; the lower margin, also rough and Serrated, 
articulates with the orbital process of the palate hone; and the upper margin 
with the orbital plate of the frontal bone. The inferior surface presents, in the 
middle line, a triangular spine, the rostrum, which is continuous with the vertical 
plate on the anterior surface, and is received into a deep fissure between the ahe 
of the vomer. On each side may he seen a projecting laminae of bone, which runs 
horizontally inwards from near the base of the pterygoid process: these plates, 
termed the vaginal processes, articulate with the edges of the vomer. Close to the 
root of the pterygoid process is a groove, formed into a complete canal when articu¬ 
lated with the sphenoidal process of the palate bone; it is called the pterygo-pala- 
tine canal, and transmits the ptcrygo-palatine vessels and pharyngeal nerve. 

The Greater Wings are two strong processes of bone, which arise at the sides 
of the body, and are curved in a direction upwards, outwards, and backwards; 
being prolonged behind into a sharp-pointed extremity, called the spinous processs 
of the sphenoid. Each wing presents three surfaces and a circumference. The 
superior or cerebral surface forms part of the middle fossa of the skull; it is 
deeply concave, and presents eminences and depressions for the convolutions of 
the brain. At its anterior and internal part is seen a circular aperture, the 
foramen rotumlum, for the transmission of the second division of the fifth nerve. 
Behind and external to this, a large oval foramen, the foramen ovale, for the trans¬ 
mission of the third division of the fifth, the small meningeal artery, and the small 
petrosal nerve. At the inner side of the foramen ovale, a small aperture may 
occasionally be seen opposite the root of the pterygoid process; it is the foramen 
Yesalii, transmitting a small vein. Lastly, in the apex of the spine of the sphe¬ 
noid is a short canal, sometimes double, the foramen spinostnn; it transmits the 
middle meningeal artery. The external surface is convex, and divided by a trans¬ 
verse ridge, the pterygoid ridge, into two portions. The superior or larger, 
convex from above downwards, concave from before backwards, enters into the 
formation of the temporal fossa, and attaches part of the Temporal muscle. The 
inferior portion, smaller in size and concave, enters into the formation of the 
zygomatic fossa, and affords attachment to the External pterygoid muscle. It 
presents, at its posterior part, a sharp-pointed eminence of bone, the spinous 
process, to which is connected the internal lateral ligament of the lower jaw, and 
the Laxator tympani muscle. 1 he pterygoid ridge, dividing the temporal and 
zygomatic portions, gives attachment to the upper origin of the External ptery¬ 
goid muscle. At its inner extremity is a long triangular spine of hone, which 
serves to increase the extent of origin of this muscle. The anterior or orbital 
surface, smooth and quadrilateral in form, assists in forming the outer wall of the 
orbit. It is bounded above by a serrated edge, for articulation with the frontal 
bone: below, by a rounded border, which enters into the formation of the spheno¬ 
maxillary fissure; internally, it enters into the formation of the sphenoidal fissure; 
whilst externally it presents a serrated margin, for articulation with the malar 
bone. At the upper part of the inner border is a notch, for the transmission of a 
branch of the ophthalmic artery; and at its lower part a small pointed spine of 
bone, which serves for the attachment of part of the lower head of the external 
rectus. One or two small foramina may occasionally be seen, for the passage of 
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arteries; they are called the external orbiter foramina, Circumference: from 
the body of the sphenoid to the spine (commencing from behind), the outer half of 
this margin is serrated, for articulation with the petrous portion of the temporal 
bone; whilst the inner half forms the anterior boundary of the foramen lacerum 
medium, and presents the posterior aperture of the Vidian canal. In front of the 
spine, the circumference of the great wing presents a serrated edge, bevelled at 
the expense of the inner table below, and of the external above, which articulates 
with the squamous portion of the temporal bone. At the tip of the great wing a 
triangular portion is seen, bevelled at the expense of the internal surface, for 
articulation with the anterior inferior angle of the parietal bone. Internal to this 
is a broad serrated edge, for articulation with the frontal bone: this surface is con¬ 
tinuous internally with the sharp inner edge of the orbital plate, which assists in 
the formation of the sphenoidal fissure. 

The Lesser Wings (processes of Ingrassias) are two thin triangular plates of 
bone, which arise from the upper and anterior part of the body of the sphenoid; 
and projecting transversely outwards, terminate in a more or less acute point. 
The superior surface of each is smooth, flat, broader internally than externally, ami 
supports the anterior lobe of the brain. The inferior surface forms the back part 
of the roof of the orbit, and the upper boundary of the sphenoidal fissure, or 
foramen lacerum anterius. This fissure is of a triangular form, and leads from the 
cavity of the cranium into the orbit; it is bounded internally by the body of the 
sphenoid; above, by the lesser wing; and below, by the orbital surface of the 
great wing; and is converted into a foramen by the articulation of this bone with 
the frontal. It transmits the third, fourth, ophthalmic division of the fifth and 
sixth nerves, and the ophthalmic vein. The anterior border of the lesser wing 
is serrated, for articulation with the frontal bone; the posterior, smooth and 
rounded, is received into the fissure of Sylvius of the brain. The inner extremity 
of this border forms the anterior clinoid process. The lesser wing is connected to 
the side of the body by two roots, the upper thin and flat, the lower thicker, 
obliquely directed, and presenting on its outer side a small tubercle, for the attach¬ 
ment of the common tendon of the muscles of the eye. Between the two roots 
is the optic foramen, for the transmission of the optic nerve and ophthalmic artery. 

The Pterygoid processes 
(Fig. 31), one on each side, 
descend perpendicularly from 
the point where the body and 
great wing unite. Each pro¬ 
cess consists of an external 
and an internal plate, sepa¬ 
rated behind by an intervening 
notch; but joined partially in 
front. The external pterygoid 
plate is broad and thin, turned a 
little outwards, and forms part 
of the inner wall of the zygo¬ 
matic fossa. It gives attach¬ 
ment, by its outer surface, to 
the External pterygoid; its 
inner surface forms part of 
the pterygoid fossa, and gives attachment to the Internal pterygoid. 1 he internal 
pterygoid plate is much narrower and longer, curving outwards at its extremity, 
into a hook-like process of bone, the hamular process, around which turns the 
tendon of the Tensor palati muscle. At the base oi this plate is a small, oval, 
shallow depression, the scaphoid fossa, from which arises the f l ensor palati, and 
above which is seen the posterior orifice of the Vidian canal. '1 he outer surface 
of this plate forms part of the pterygoid fossa, the inner surface forming the outer 
boundary of the posterior aperture of the nares. The two pterygoid plates are 


Fig. 31—Sphenoid Bone. Interior Surface. 
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separated below by an angular notch, in which the pterygoid process, or tuberosity, 
of the palate bone is received. The anterior surface of the pterygoid process is 
very broad at its base, and supports Meckel’s ganglion. It presents, above, the 
anterior orifice of the Vidian canal; and below, a rough margin, which articulates 
with the perpendicular plate of the palate bone. 

Development . The sphenoid bone is developed by ten centres, six for the pos¬ 
terior sphenoidal division, and four for 
the anterior sphenoid. The six centres 
for the post-sphenoid are, one for each 
greater wing and external pterygoid plate; 
<me for each internal pterygoid plate; 
two for the posterior part of the body. 
The four for the anterior sphenoid are, 
one for each lesser wing and anterior part 
of the body; and one for each sphenoidal 
turbinated bone. Ossification takes place 
in these pieces in the following order: the 
greater wing and external pterygoid plate 
are first formed, ossific granules being 
deposited close to the foramen rotundum on each side, at about the second mouth 
of foetal life; ossification spreading outwards into the great wing, and downwards 
into the external pterygoid process. Each internal pterygoid plate is then formed, 
and becomes united to the external about the middle of foetal life. The two 
centres for the posterior part of the body appear as separate nuclei, side by side, 
beneath the sella Turcica; they join about the middle of foetal life into a single 
piece, which remains ununited to the rest of the bone until after birth. Each lesser 
wing is formed by a separate centre, which appears on the outer side of the optic 
foramen, at about the third month ; they become united and join with the body 
at about the eighth month of foetal life. At about the end of the third year, 
ossification lias made its appearance in the sphenoidal spongy bones. 

At birth, the sphenoid consists of three pieces: viz., the greater wing and ptery¬ 
goid processes on each side; the lesser wings and body united. At the first 
year after birth, the greater wings and body are united. From the tenth to the 
twelfth year, the spongy bones commence their junction to the sphenoid, and 
become completely united by the twentieth year. Lastly, the sphenoid joins the 
occipital. 

Articulations. The sphenoid articulates with all the bones of the cranium and 
five of the face; the two malar, two palate, and vomer: the exact extent of articu¬ 
lation with each bone is shown in the accompanying figures. 

Attachment of Muscles. The Temporal, External pterygoid. Internal pterygoid, 
Superior constrictor, Tensor palati, Laxator tympani, Levator palpcbrce, Obliquas 
superior, Superior rectus, Internal rectus, Inferior rectus, External rectus. For 
the exact attachment of the muscles of the eye to the sphenoid bone, see Fig. 133. 

The Sphenoidal Sponuy Bones. 

The Sphenoidal Spongy Dunes are two thin, curved plates of bone, which 
exist as separate pieces up to the fifteenth year. They are situated at the anterior 
and inferior part of the body of the sphenoid, serving to close in the sphenoidal 
sinuses in this situation. They are irregular in form, thick, and tapering to a 
point behind, broader and thinner in front. Their inner surface, which looks 
towards the cavity of the sinus, is concave; their outer surface convex. Each 
hone articulates in front with the ethmoid, an aperture of variable size hein" left 
in their anterior wall which communicates with the posterior ethmoidal cells: 
behind, its point is placed under the vomer, and is received between the root of 
the pterygoid process on the outer side, and the rostrum of the sphenoid on the 
inner: externally, it articulates with the palate. 


Fig. 32.—Development of Sphenoid. 
By Ten Centres. 
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The Ethmoid. 




The Ethmoid (rfiiiaq, “ a sieve”) is an exceedingly light spongy bone, of a cubical 
form, situated at the anterior part of the base of the cranium, between the two 
orbits at the root of the nose. 

It consists of three parts: a Fig 33.— Eihmoia Bone. Outer Surface (enlarged), 
horizontal plate, which forms 
part of the base of the cra¬ 
nium ; a perpendicular plate, 
which forms part of the sep¬ 
tum nasi; and two lateral 
masses of cells. 

The Horizontal or Cribri¬ 
form Plate ( Fig. 33) forms part 
of the anterior fossa of the 
base of the skull, and is re¬ 
ceived into the ethmoid notch 
of the frontal bone between 
the two orbital plates. Pro¬ 
jecting upwards from the mid¬ 
dle line of this plate, at its 
fore part, is a thick smooth 
triangular process of bone, 

the crista galli, so called from its resemblance to a cock’s-comb. Its base joins the 
cribriform plate. Its posterior border, long, thin, and slightly curved, serves for 
the attachment of the falx cerebri. Its anterior, short and thick, articulates with 
the frontal bone, and presents at its lower part two small projecting ahe. which 
are received into corresponding depressions in the frontal, completing the foramen 
caecum behind. Its sides are smooth, and sometimes bulging, when it is found to 
inclose a small sinus. On each side of the crista galli, the cribriform plate is 
concave, to support the bulb of the olfactory nerves, and perforated by numerous 
foramina for the passage of its filaments. These foramina consist of three sets, 
corresponding to the three sets of olfactory nerves: an inner, which are lost in 
grooves on the upper part of the septum ; an outer set, continued on to the surface 
of the upper spongy bones; whilst the middle set run simply through the bone, 
and transmit nerves distributed to the roof of the nose. At the front part of 
the cribriform plate, by the side of the crista galli, is a small fissure, which trans¬ 
mits the nasal branch of the ophthalmic nerve; and at its posterior part a trian¬ 
gular notch, which receives the ethmoidal spine of the sphenoid. 


The Perpendicular 
Plate (Fig. 34) is a thin 
central lamella of bone, 
which descends from the 
under surface of the 
cribriform plate, 
assists in forming 
septum of the nose, 
anterior border 
lates with the 


and 
the 
Its 
articu- 
frontal 


Fig. 31.—Perpendicular Piute of Ethmoid (enlarged). 

removing the Right Lateral Mass. 


Ethmoid a 


Shown by 


spine and crest of the 
nasal bones. Its poste¬ 
rior, divided into two 
parts, is connected by 
its upper half with the 
rostrum of the sphenoid ; 
its lower half with the 
vomer. The inferior 
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border serves for the attachment of the triangular cartilage of the nose. On 
each side of the perpendicular plate numerous grooves and canals are seen, leading 
from the foramina ou the cribriform plate; they lodge the filaments of the olfac¬ 
tory nerves. 

The Lateral Mam* of the ethmoid arc made up of a number of thin-walled 
cellular cavities* called the ethmoidal cells. In the disarticulated bone, many of 
these appear to be broken ; but when the bones are articulated, they are closed 
in in every part. The superior surface of each lateral mass presents a number of 
these apparently half-broken cellular spaces; these, however, are completely closed 
in when articulated with the edges of the ethmoidal fissure of the frontal bone. 
Crossing this surface are seen two grooves on each side, converted into canals by 
articulation with the frontal: they are the anterior and posterior ethmoidal fora¬ 
mina. They open on the inner wall of the orbit, and transmit,—the anterior, the 
anterior ethmoidal vessels and nasal nerve; the posterior, the posterior ethmoidal 
artery and vein. The posterior surface also presents large irregular cellular 
cavities, which are closed in by articulation with the sphenoidal turbinated bones, 
and orbital process of the palate. The cells at the anterior surface are completed 
by the lachrymal bone and nasal process of the superior maxillary, and those 
below also by the superior maxillary. On the outer surface of each lateral mass 
is a thin smooth square plate of bone, called the os planum; it forms part of the 
inner wall of the orbit, and articulates above with the frontal; below, with the 
superior maxillary and orbital process of the palate; in front, with the lachrymal; 
and behind, with the sphenoid. 

The cellular cavities of each lateral mass, thus walled in by the os planum on 
the outer side, and by its articulation with the other bones already mentioned, are 
divided by a thin transverse bony partition into two sets, which do not commu¬ 
nicate with each other ; they are termed the anterior and posterior ethmoidal 
cells; the former, the most numerous, communicate with the frontal sinuses above, 
and the middle meatus below, by means of a long flexuous cellular canal, the 
infundibulum: the posterior, the smallest and least numerous, open into the supe¬ 
rior meatus, and communicate (occasionally) with the sphenoidal sinuses behind. If 
the inner wall of each lateral mass is now examined, it will be seen how these 
cellular cavities communicate with the nose. The internal surface of each lateral 
mass presents, at its upper and back part, a narrow horizontal fissure, the supe¬ 
rior meatus of the nose, bounded above by a thin curved plate of bone, the supe¬ 
rior turbinated bone of the ethmoid. By means of an orifice at the top part of 
this fissure, the posterior ethmoidal cells open into the nose. Below the superior 
meatus is seen the convex surface of another thin convoluted plate of bone, the 
middle turbinated bone. It extends along the whole length of the inner wall of 
each lateral mass; its lower margin is free and thick, and its concavity, directed 
outwards, assists in forming the middle meatus. It is by means of a large orifice 
at the upper and front part of this fissure, that the anterior ethmoid cells, and 
through them the frontal sinuses, by means of a funnel-shaped canal, the infundi¬ 
bulum, communicate with the nose. It will be remarked, that the whole of this 
surface is rough, and marked with numerous grooves and orifices, which run 
nearly vertically downwards from the cribriform plate; they lodge the branches 
of the olfactory nerve, which are distributed on the mucous membrane covering 
this surface. From the inferior part of each lateral mass, immediately beneath 
the os planum, there projects downwards and backwards an irregular lamina of 
bone, called the unciform process , from its hook-like form : it serves to close in 
the upper part of the orifice of the antrum, and articulates with the inferior turbi¬ 
nated bone. 

Development . By three centres: one for the perpendicular lamella, and one for 
each lateral mass. 

The lateral masses are first developed, ossific granules making their first appear¬ 
ance in the os planum between the fourth and fifth months of foetal life, and 
afterwards in the spongy bones. At birth, the bone consists of the two lateral 
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masses, which are small and ill-developed; but when the perpendicular and hori¬ 
zontal plates begin to ossify, as they do about the first year after birth, the lateral 
masses become joined to the cribriform plate. The formation and increase in the 
ethmoidal cells, which complete the formation of the bone, take place about the 

fifth or sixth year. 

• 

Articulation#. With fifteen bones: the sphenoid, two sphenoidal turbinated, the 
frontal, and eleven of the face—two nasal, two superior maxillary, two lachrymal, 
two palate, two inferior turbinated, and vomer. 


The Wormian Boxes. 

1 he W ormian * bones, called also, from their generally triangular form, ossa 
trujuetra , are irregular plates of bone, presenting much variation in situation, 
number, and size. They are most commonly found in the course of the sutures, 
especially the lambdoid and sagittal, where they occasionally exist of large size; 
the superior angle of the occipital, and the anterior superior angle of the parietal, 
being occasionally replaced bv large W ormian bones. They are not limited to the 
vertex, for they are occasionally found at the side of the skull, in the situation of 
the anterior inferior angle of the parietal bone, and in the squamous suture; and 
more rarely they have been found at the base, in the suture between the sphenoid 
and ethmoid bones. Their size varies, in some cases not being larger than a pin’s 
head, and confined entirely to the outer table; in other cases so large, that a pair 
of these bones formed the whole of that portion of the occipital bone above the 
superior curved lines, as described by Bedard and others. Their number is 
most generally limited to two or three; but more than a hundred have been found 
in the skull of an adult hydrocephalic skeleton. It appears most probable that 
they are separate accidental points of ossification, which, during their development 
and growth, remain separate from the adjoining bones. In their development, 
structure, and mode of articulation, they resemble the other cranial bones. 

Bones of the Face. 

The Facial Bones are fourteen in number, viz., the 

Two Nasal, Two Palate, 

Two Superior Maxillary, Two Inferior Turbinated, 

Two Lachrymal, Vomer, 

Two Malar, Inferior Maxillary. 



Fig. 3f>.—Right Nasal Bone. 
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Nasal Bones. 

The Nasal Bones (Figs. 35, 36), are two small oblong bones, varying in size and 
form in different individuals; they are placed side by side at the middle and upper 
part of the face, forming by their junction the bridge of the nose. Each bone 

presents for examina¬ 
tion two surfaces, and 
four borders. The outer 
surface is concave from 
above downwards, con¬ 
vex from side to side, 
it is covered by the 
Compressor naris mus¬ 
cle, marked by nume¬ 
rous small arterial fur¬ 
rows, and perforated 
about its centre by a 
foramen, sometimes dou¬ 
ble, for the transmission 
of a small vein. Sometimes this foramen is absent on one or both sides, and 
occasionally the foramen caecum opens on this surface. The inner surface is 

• Worm iiis , a physician in Copenhagen. 


Fig. 35.—Right Nasal Bone. 
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concave from side to side, convex from above downwards; in which direction it 
is traversed by a well-marked longitudinal groove, sometimes a canal, for the 
passage of a branch of the nasal nerve. The superior border is narrow, thick, 
and serrated for articulation with the nasal notch of the frontal bone. r l he infe¬ 
rior border is broad, thin, sharp, directed obliquely downwards, outwards, and 
backwards; serving for the attachment of tlie lateral cartilage of the nose. This 
border presents about its centre a notch, which transmits the branch of the nasal 
nerve above referred to, and is prolonged at its inner extremity into a sharp 
spine, which, when articulated with the opposite bone, forms the nasal angle. The 
external border is serrated, bevelled at the expense of the internal surface above, 
and of the external below, to articulate with the nasal process of the superior 
maxillary. The internal border, thicker above than below, articulates with its 
fellow of the opposite side, and is prolonged behind into a vertical crest, which 
forms part of the septum of the nose: this crest articulates with the nasal spine 
of the frontal above, and the perpendicular plate of the ethmoid below. 

Development . By one centre for each bone, which appears about the same period 
as in the vertebrae. 

Articulations. With four bones: two of the cranium, the frontal, and ethmoid; 
and two of the face, the opposite nasal and the superior maxillary. 

No muscles are directly attached to this hone. 

Superior Maxillary Bone. 

The Superior Maxillary is one of the most important bones of the face, in a 
surgical point of view, on account of the number of diseases to which some of its 
parts are liable. Its minute examination becomes, therefore, a matter of consi¬ 
derable importance. It is the largest bone of the face, excepting the lower jaw, 
and forms, by its union with its fellow of the opposite side, the whole of the 
upper jaw. Each hone assists in the formation of three cavities, the roof of the 
mouth, the floor and outer wall of the nose, and the floor of the orbit; enters 
into the formation of two fossa?, the zygomatic and spheno-inaxillary, and two 
fissures, the spheno-inaxillary, and ptervgo-maxillary. Each bone presents for 
examination a body and four processes, malar, nasal, alveolar, and palatine. 

The body is somewhat quadrilateral, and is hollowed out in its interior to form 
a large cavity, the antrum of Highmore. It presents for examination four sur¬ 
faces: an external or facial, a posterior or zygomatic, a superior or orbital, and 
an internal. 

The external or facial surface (Fig. 37), is directed forwards and outwards. In 
the median line of the bone, just above the incisor teeth,is a depression, the incisive 
or myrtiform fossa, which gives origin to the Depressor labii superioris alaeque nasi. 
Above, and a little external to it, the Compressor naris arises. More external and 
immediately beneath the orbit, is another depression, the canine fossa, larger and 
deeper than the incisive fossa, from which it is separated by a vertical ridge, the 
canine eminence, corresponding to the socket of the canine tooth. The canine 
fossa gives origin to the Levator anguli oris. Above the canine fossa is the infra¬ 
orbital foramen, the termination of the infra-orbital canal; it transmits the infra¬ 
orbital nerve and artery. Above the infra-orbital foramen is the margin of the 
orbit, which affords partial attachment to the Levator labii superioris proprius 
muscle. 

The posterior or zygomatic surface is convex, directed backwards and outwards, 
and forms part of the zygomatic fossa. It presents about its centre two or three 
grooves leading to canals in the substance of the bone; they are termed the poste¬ 
rior dental canals , and transmit the posterior dental vessels and nerves. At 
the lower part of this surface is a rounded eminence, the maxillary tuberosity, 
especially prominent after the grow th of the wisdom-tooth, rough on its inner side 
for articulation with the tuberosity of the palate bone. At the upper and inner 
part of this surface is the commencement of a groove, which, running down on the 
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nasal surface of the bone, is converted into a canal by articulation with the palate 
bone, forming the posterior palatine canal. 

The superior or orbital surf are is thin, smooth, irregularly quadrilateral, and 
forms part of the floor of the orbit. It is bounded internally by an irregular 
margin which articulates with three bones: in front, with the lachrymal: in the 
middle, with the os planum of the ethmoid; and behind, with the orbital process 
of the palate bone ; posteriorly, by a smooth rounded edge which enters into the 
formation of the spheno-max illary fissure, and which sometimes articulates at its 
anterior extremity with the orbital plate of the sphenoid; bounded externally by 


Fig. 37.—Left Superior Maxillary Bone. Outer surface. 
Outer Surface. 



the malar process, and in front by part of the circumference of the orbit; continuous, 
on the inner side, with the nasal, on the outer side, with the malar process. Along 
the middle line of this surface is a deep groove, the infra-orbital, for the passage of 
the infra-orbital nerve and artery. This groove commences at the middle of the 
posterior border of the bone, and passing forwards, terminates in a canal which 
subdivides into two branches : one of the canals, the infra-orbital, opens just below 
the margin of the orbit; the other, the smaller and most posterior one, runs in the 
substance of the anterior wall of the antrum : it is called the anterior dental, trans¬ 
mitting the anterior dental vessels and nerves to the front teeth of the upper jaw. 

The internal surface (Fig. 38) is unequally divided into two parts by a hori¬ 
zontal projection of hone, the palatine process ; that portion above the palate-pro¬ 
cess forms part of the outer wall of the nose ; the portion below it forms part of 
the cavity of the mouth. The superior division of this surface presents a large 
irregular-shaped opening leading into the antrum of Highmore. At the upper 
border of this aperture are a number of broken cellular cavities, which, in the 
articulated skull, are closed in by the ethmoid and lachrymal bones. Below the 
aperture, is a smooth concavity which forms part of the inferior meatus of the nose, 
traversed by a fissure, the maxillary fissure, which runs from the lower part of the 
orifice of the antrum obliquely downwards and forwards, and receives the maxillary 
process of the palate. Behind it, is a rough surface which articulates with the 
perpendicular plate of the palate bone, traversed by a groove which, commencing 
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near the middle of the posterior border, runs obliquely downwards and forwards, 
and forms, when completed by its articulation with the palate bone, the posterior 
palatine canal. In front of the opening in the antrum is a deep groove, converted 
into a canal by the lachrymal and inferior turbinated bones, and lodging the nasal 
duet. More anteriorly is a well-marked rough ridge, the inferior turbinated 
crest, for articulation with the inferior turbinated bone. The concavity above 
this ridge forms part of the middle meatus of the nose, whilst that below it forms 
part of the inferior meatus. The inferior division of this surface is concave, 
rough and uneven, and perforated by numerous small foramina for the passage of 


nutrient vessels. 


Fig. 3b —Left Superior Maxillary Bone. Inner Surface. 
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The Antrum of Highmore , or Maxillary Sinus, is a large triangular-shaped 
cavity, hollowed out of the body of the maxillary bone; its apex, directed out¬ 
wards, is formed by the malar process; its base, by the outer wall of the nose. 
Its walls are everywhere exceedingly thin, its roof being formed by the orbital 
plate, its floor by the alveolar process, bounded in front by the facial surface, and 
behind by the zygomatic. Its inner wall, or base, presents, in the disarticulated 
bone, a large irregular aperture, which communicates with the nasal fossae. The 
margins of this aperture are thin and ragged, and the aperture itself is much con¬ 
tracted by its articulation with the ethmoid above, the inferior turbinated below, 
and the palate bone behind. In the articulated skull, this cavity communicates 
with the middle meatus of the nose generally by two small apertures left between 
the above-mentioned bones. In the recent state, usually only one small opening 
exists, near the upper part of the cavity, sufficiently large to admit the end of a 
probe, the rest being filled in by the lining membrane of the sinus. 

Crossing the cavity of the antrum are often seen several projecting laminae of 
bone, similar to those seen in the sinuses of the cranium ; and on its outer wall arc 
the posterior dental canals, transmitting the posterior dental vessels and nerves to 
the teeth. Projecting into the floor are several conical processes, corresponding to 
the roots of the first and second molar teeth ; in some cases, the floor is even per¬ 
forated by the teeth in this situation. It is from the extreme thinness of the walls 
of this cavity, that we are enabled to explain how tumors, growing from the 
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antrum, encroach upon the adjacent parts, pushing up the floor of the orbit and 
displacing the eyeball, projecting inward into the nose, protruding forwards on to 
the cheek, and making their way backwards into the zygomatic fossa, and down¬ 
wards into the mouth. 

The Malar Process is a rough, triangular eminence, situated at the angle of 
separation of the facial from the zygomatic surface. In front, it is concave, 
forming part of the facial surface; behind, it is also concave, and forms part of the 
zygomatic fossa; superiorly, it is rough and serrated for articulation with the 
malar hone; whilst below, a prominent ridge marks the division between the facial 
and zygomatic surfaces. 

The Nasal Process is a thick triangular plate of bone, which projects upwards, 
inwards, and backwards, by the side of the nose, forming its lateral boundary. Its 
external surface is concave, smooth, perforated by numerous foramina, and gives 
attachment to the Levator labii superioris alseque nasi, the Orbicularis palpebrarum, 
and Tendo occuli. Its internal surface forms part of the inner walls of the nares ; 
it articulates above with the frontal, and presents a rough, uneven surface, which 
articulates with the ethmoid bone, closing in the anterior ethmoid cells; below this 
is a transverse ridge, the superior turbinated crest, for articulation with the middle 
turbinated bone of the ethmoid, bounded below by a smooth concavity, which forms 
part of the middle meatus; below this is the inferior turbinated crest (already de¬ 
scribed), for articulation with the inferior turbinated bone ; and still more interiorly, 
the concavity which forms part of the inferior meatus. The anterior border of the 
nasal process is thin, and serrated for articulation with the nasal bone: its poste¬ 
rior border thick, and hollowed into a groove for the nasal duct; of the two margins 
of this groove, the inner one articulates with the lachrymal bone, the outer one 
forming part of the circumference of the orbit. Just where this border joins the 
orbital surface is a small tubercle, the lachrymal tubercle. This serves as a guide 
to the surgeon in the performance of the operation for fistula lachrymal is. The 
lachrymal groove in the articulated skull is converted into a canal bv the lachrymal 
bone, and lachrymal process of the inferior turbinated; it is directed downwards, 
and a little backwards and outwards, is about the diameter of a goose-quill, slightly 
narrower in the middle than at either extremity, and lodges the nasal duct. 

The Alveolar Process is the thickest part of the bone, broader behind than in 
front, and excavated into deep cavities for the reception of the teeth. These 
cavities are eight in number, and vary in size and depth according to the teeth 
they contain : those for the canine teeth being the deepest; those for the molars 
being widest, and subdivided into minor cavities ; those for the incisors being single, 
but deep and narrow. 

The Palate Process , thick and strong, projects horizontally inwards from the 
inner surface of the bone. It is much thicker in front than behind, and forms the 
floor of the nares, and the roof of the mouth. Its upper surface is concave from 
side to side, smooth, and forms part of the floor of the nose. In front is seen the 
upper orifice of the anterior palatine (incisor) canal, which leads into a fossa 
formed by the junction of the two superior maxillary bones, and situated imme¬ 
diately behind the incisor teeth. It transmits the anterior palatine vessels, the 
naso-palatine nerves passing through the inter-maxillary suture. The interior 
surface, also concave, is rough and uneven, and forms part of the roof ot the 
mouth. This surface is perforated by numerous foramina for the passage of 
nutritious vessels, channelled at the back part of its alveolar border by a longi¬ 
tudinal groove, sometimes a canal, for the transmission of the posterior palatine 
vessels, and a large nerve, and presents little depressions tor t he lodgment of the pala¬ 
tine glands. This surface presents anteriorly the lower orifice of the anterior pala¬ 
tine fossa. The outer border is firmly united with the rest of the bone, lhe inner 
border is thicker in front than behind, raised above into a ridge, which, with 
the corresponding ridge in the opposite bone, forms a groove for the reception of 
the vomer. The anterior margin is bounded by the thin concave border of the 
opening of the nose, prolonged forwards internally into a sharp process, forming, 
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with a similar process of the opposite bone, the anterior nasal spine. The pos¬ 
terior border is serrated for articulation with the horizontal plate of the palate 
bone. 

Development (Fig. 39). This bone is formed at such an early period, and ossifi¬ 
cation proceeds in it with such rapidity, that it has been found impracticable 

hitherto to determine with accu- 

Fig. 39.—Development of Superior Maxillary Bone. 
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racy its number of centres. It 
appears, however, probable that 
it has four centres of develop¬ 
ment, viz., one for the nasal and 
facial portions, one for the orbital 
and malar, one for the incisive, 
and one for the palatal portion, in¬ 
cluding the entire palate except 
the incisive segment. The inci¬ 
sive portion is indicated in young 
hones by a fissure, which marks 
oil' a small segment of the palate, 
including the two incisor teeth. 
In some animals, this remains 
permanently as a separate piece, 
constituting the inter-maxillary 
bone; and in the human subject, 
where the jaw is malformed, 
a detached piece is often found 
in this situation, most probably 
depending upon arrest of deve¬ 
lopment of this centre. The 
maxillary sinus appears at an 
earlier period than any of the other sinuses, its development commencing about the 
fourth month of foetal life. 

Articulations. With nine bones: two of the cranium—the frontal and ethmoid, 
and with seven of the face, viz., the nasal, malar, lachrymal, inferior turbinated, 
palate, vomer, and its fellow of the opposite side. Sometimes it articulates with 
the orbital plate of the sphenoid. 

Attachment of Muscle a. Orbicularis palpebrarum, Obliquus inferior oculi, Leva¬ 
tor labii superioris alaeque nasi, Levator labii superioris proprius, Levator anguli 
oris, Compressor naris, Depressor alae nasi, Masseter, Buccinator. 

The Lachrymal Bones. 

The Lachrymal are the smallest and most fragile of all the bones of the face, 

situated at the front part of the inner wall of the 
orbit, and resemble somewhat in form, thinness, 
and size, a finger-nail: hence, they are termed the 
asm unguis . Each bone presents for examination, 
two surfaces and four borders. The external 
(Fig. 40) or orbital surface is divided by a vertical 
ridge into two parts. The portion of bone in front 
of this ridge presents a smooth, concave, longitu¬ 
dinal groove, the free margin of* which unites with 
the nasal process of the superior maxillary bone, 
completing the lachrymal groove. The upper part 
of this groove lodges the lachrymal sac; the lower 
part is continuous with the lachrymal canal, and 
lodges the nasal duct. The portion of bone be¬ 
hind the ridge is smooth, slightly concave, and 
forms part of the inner wall of the orbit. The 


Fig. 40.—Left Lachrymal Bone. 
External Surface. 


*01 Frontal 



InfF 

( Slirjh tig ml urged 



MALAR BONE. 


45 

ridge, anil part of the orbital surface immediately behind it, afford attachment 
to the 1 ensor tarsi: it terminates below in a small l.ook-likc process, which arti¬ 
culates with the lachrymal tubercle of the superior maxillary bohe, and completes 
the upper orifice of the lachrymal canal. It sometimes exists as a separate piece 
which is then called the lesser lachrymal bone. The internal or nasal surface 
presents a depressed furrow, corresponding to the elevated ridge on its outer 
surface. 1 lie surface of bone in front of this forms part of the middle meatus ; 
and that behind it articulates with the ethmoid bone, filling in the anterior 
ethmoidal cells. Of the four borders, the anterior is the longest, and articulates 
with the nasal process of the superior maxillary bone. The posterior, thin and 
uneven, articulates with the os planum of the ethmoid. The superior border, the 
shortest and thickest, articulates with the internal angular process of the frontal 
bone. Hie interior is divided by the lower edge of the vertical crest into two 
parts, the posterior articulating with the orbital plate of the superior maxillary 
bone : the anterior portion being prolonged downwards into a pointed process 
which articulates with the lachrymal process of the inferior turbinated bone 
assisting in the formation of the lachrymal canal. 

Development. By a single centre, which makes its appearance soon after ossifi- 
cation of the vertebras has commenced. 

Articulations. With four bones: two of the cranium, the frontal and ethmoid, 
and two of the face, the superior maxillary and the inferior turbinated. 

Attachment of Muscles. The Tensor tarsi. 

The Malar Bonks. 

The Malar are two small quadrangular bones, situated at the upper and outer 
part of the face, forming the prominence of the cheek, part of the outer wall and floor 
of the orbit, and part of the tem¬ 
poral and zygomatic fossae. Each Fig. II.—Left Malar Bone. Outer Surface, 

bone presents for examination an 
external and internal surface; 

four processes, the frontal, orbital, mr™,*** 

maxillary, and zygomatic; and ® proc ' 

four borders. The external sur- §&***?■ <**»&& 
face (Fig. 41) is smooth, convex, (hnids 

perforated near its centre by one 
or two small apertures, the malar 
canals, for the passage of small 
nerves and vessels, covered by 
the Orbicularis palpebrarum mus¬ 
cle, and affords attachment to the 
Zygotnaticus major and minor 
muscles. 

The internal surface (Fig. 42), 
directed backwards ami inwards, 
is concave, presenting internally 
a rough triangular surface, for articulation with the superior maxillary bone; and 
externally, a smooth concave surface, which forms the anterior boundary of the tem¬ 
poral fossa above, wider below, where it forms part of the zygomatic fossa. This 
surface presents a little above its centre the aperture of one or two malar canals, and 
affords attachment to part of two muscles, the temporal above, and rhemasseter below. 
Of the four processes, the frontal is thick and serrated, and articulates with the 
external angular process of the frontal bone. The orbital process is a thick and 
strong plate, which projects backwards from the orbital margin of the bone. Its 
upper surface, smooth and concave, forms, by its junction with the great ala of 
the sphenoid, the outer wall of the orbit. Its under surface, smooth and convex, 
forms part of the temporal fossa. Its anterior margin is smooth and rounded, 
forming part of the circumference of the orbit. Its superior margin, rough, and 
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directed horizontally, articulates with the frontal behind the external angular 
process. Its posterior margin is rough and serrated, for articulation with the 
sphenoid; internally it is also serrated for articulation with the orbital process of 
the superior maxillary. At the angle of junction of the sphenoid and maxillary 
portions, a short, rounded, non-articular margin is sometimes seen ; this forms the 

anterior boundary of the spheno¬ 
maxillary fissure: occasionally, 
no such non-articular surface ex¬ 
ists, the fissure being completed 
by the direct junction of the 
maxillary and sphenoid bones, 
or by the interposition of a small 
Wormian bone in the angular in¬ 
terval between them. 

On the upper surface of the 
orbital process are seen the ori¬ 
fices of one or two malar canals; 
one of these usually opens on the 
posterior surface, the other (occa¬ 
sionally two), on the facial sur¬ 
face : they transmit filaments of 
the orbital branch of the supe¬ 
rior maxillary nerve. The max¬ 
illary process is a rough trian¬ 
gular surface, which articulates with the superior maxillary bone. The zygomatic 
process, long, narrow, and serrated, articulates with the zygomatic process of the 
temporal bone. Of the four borders, the superior, or orbital, is smooth, arched, 
and forms a considerable part of the circumference of the orbit. The inferior, or 
zygomatic, is continuous with the lower border of the zygomatic arch, affording 
attachment bv its rough edge to the Masseter muscle. The anterior or maxillary 
border is rough, and bevelled at the expense of its inner table, to articulate with 
the superior maxillary bone; affording attachment by its outer margin to the 
Levator labii superioris proprius, just at its point of junction with the superior 
maxillary. The posterior or temporal border, curved like an italic/, is continuous 
above with the commencement of the temporal ridge; below, with the upper border 
of the zygomatic arch; it affords attachment to the temporal fascia. 

Development . By a single centre of ossification, which appears at about the same 
period when ossification of the vertebrae commences. 

Articulations . With four bones: three of the cranium, frontal, sphenoid, and 
temporal; and one of the face, the superior maxillary. 

Attachment of Muscles. Levator labii superioris proprius, Zygomaticus major 
and minor, Masseter, and Temporal. 

The Palate Bones. 

The Palate bones are situated at the posterior part of the nasal fossae, wedged in 
between the superior maxillary and the pterygoid process of the sphenoid. In form 
they are somewhat like the letter L. Each bone assists in the formation of three 
cavities: the floor and outer wall of the nose, the roof of the mouth, and the floor 
of the orbit; and enters into the formation of three fossae: the zygomatic, spheno¬ 
maxillary, and pterygoid. Each bone consists of two portions: an inferior or 
horizontal plate, a superior or vertical plate. 

The Horizontal Plate is thick, of a quadrilateral form, and presents two sur¬ 
faces and four borders. The superior surface, concave from side to side, forms 
the back part of the floor of the nares. The inferior surface, slightlv concave and 
rough, forms the hack part of the hard palate: At its posterior part may be seen 
a transverse ridge, more or less marked, for the attachment of the tendon of the 
Tensor palati muscle. At the outer extremity of tins ridge is a deep groove, con* 


Fig. 42.—Loft Malar Bone. Inner Surface. 
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\trtol into a cun^l by its articulation with the tuberosity of the superior maxil- 
lary bone, and forming the posterior palatine canal. Near this groove, the orifices 
of one or two small canals, accessory posterior palatine, may frequently be seen. 
The anterior border is serrated, bevelled at the expense of its inferior surface, and 
articulates with the palate process of the superior maxillary bone. The posterior 
border is concave, free, and serves for the attachment of the soft palate. Its 
inner extremity is sharp and pointed, and when united with the opposite bone, 
iorms a projecting process, the posterior nasal spine, for the attachment of the 
Azygos uvulae. lhe external border is united with the lower part of the perpen¬ 
dicular plate almost at right angles. The internal border, the thickest, is serrated 
for articulation with its fellow’ of the opposite side; its superior edge is raised 
into a ridge, which, united with the opposite bone, forms a groove, in which the 
vomer is received. 

lhe I ertical Plate (big. 43) is thin, of an oblong form, and directed upwards 
and a little inwards. It 

presents two surfaces, an Fig. 43.—Left Palate Bone. Internal View (enlarged), 

external and an internal, 
and four borders. 

The internal surface pre¬ 
sents at its lower part a 
broad shallow depression, 
which forms part of the 
lateral boundary of the in¬ 
ferior meatus. Immediately 
above this is a well-marked 
horizontal ridge, the infe¬ 
rior turbinated crest, for 
the articulation of the in¬ 
ferior turbinated bone; 
above this, a second broad 
shallow depression may be 
seen, which-forms part of 
the lateral boundary of the 
middle meatus, surmounted 
above by a horizontal ridge, 
less prominent than the 
inferior, the superior turbinated crest, for the articulation of the middle tur¬ 
binated bone. Above the superior turbinated (‘rest is a narrow horizontal groove, 
which forms part of the superior meatus. The external surface is rough and 
irregular throughout the greater part of its extent, for articulation with the inner 
surface of the superior maxillary bone, its upper and back part being smooth 
where it enters into the formation of the zygomatic fossa: it is also smooth in 
front, where it covers the orifice of the antrum. This surface presents towards 
its back part a deep groove, converted into a canal, the posterior palatine, by its 
articulation with the superior maxillary bones. It transmits the posterior pala¬ 
tine vessels and a large nerve. The anterior border is thin, irregular, and presents, 
opposite the inferior turbinated crest, a pointed projecting lamina, the maxillary 
process ot the palate bone, which is directed forwards, and closes in the lower 
and back part of the opening of the antrum, being received into a fissure that 
exists at the inferior part of this aperture. The posterior border (Fig. 44) presents 
a deep groove, the edges of which are serrated for articulation with the ptery¬ 
goid process of the sphenoid. At the lower part of this border is seen a pyramidal 
process of bone, the pterygoid process or tuberosity of the palate, which is 
received into the angular interval between the two pterygoid plates of the 
sphenoid at their inferior extremity. This process presents at its back part 
three grooves, a median and two lateral ones. The former is smooth, and forms 
part of the pterygoid fossa, affording attachment to the Internal pterygoid muscle: 
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whilst the lateral grooves are rough and uneven, for articulation with t he anterior 
border of each pterygoid plate. The base of this process, continuous with the 
horizontal portion of the bone, presents the apertures of the accessory descending 
palatine canals; whilst its outer surface is rough, for articulation with the inner 
surface of the body of the superior maxillary bone. The superior border of the 

vertical plate presents two well- 

Fig. 14. —Loft Palate Bone. Posterior View (enlarged), marked processes, Separated hy 

an intervening notch or foramen. 
The anterior, or larger, is called the 
orbital process ; the posterior, the 
sphenoidal. The Orbital Process, 
directed upwards and outwards, 
is placed on a higher level than 
the sphenoidal. It presents five 
surfaces, which inclose a hollow 
cellular cavity, and is connected 
to the perpendicular plate by a 
narrow, constricted neck. Of 
these five surfaces, three are 
articular, two non-articular, or 
free surfaces. The three articu¬ 
lar are the anterior or maxillary 
surface, which is directed for¬ 
wards, outwards, anti downwards, 
is of an oblong form, and rough 
for articulation with the superior 
maxillary bone. The posterior 
or sphenoidal surface is directed 
backwards, upwards, and inwards. It ordinarily presents a small half-cellular 
cavity, which communicates with the sphenoidal sinus, and the margins of which 
are serrated for articulation with the vertical part of the sphenoidal turbinated bone. 
The internal or ethmoidal surface is directed inwards, upwards, and forwards, 
and articulates with the lateral mass of the ethmoid bone. In some cases, the 
cellular cavity above mentioned opens on this surface of the bone; it then commu¬ 
nicates with the posterior ethmoidal cells. More rarely it opens on both surfaces, 
and then communicates with the posterior ethmoidal cells, and the sphenoidal 
sinus. The non-articular or free surfaces of the orbital process are the superior 
or orbital, directed upwards and outwards, of a triangular form, concave, smooth, 
articulating with the superior maxillary bone, and forming the back part of the 
tloor of the orbit. The external or zygomatic surface, directed outwards, back¬ 
wards, and downwards, is of an oblong form, smooth, and forms part of the zygo¬ 
matic fossa. This surface is separated from the orbital by a smooth rounded 
border, which enters into the formation of the spheno-maxillarv fissure. 

The Sphenoidal Process of the palate bone is a thin compressed plate, much 
smaller than the orbital, and directed upwards and inwards. It presents three 
surfaces and two borders. The superior surface, the smallest of the three, articiK 
lates with the horizontal part of the sphenoidal turbinated bone; it presents a 
groove which contributes to the formation of the pterygo-palatine canal. The 
internal surface is concave, and forms part of the outer wall of the nasal fossa. 
The external surface is divided into two parts, an articular, and a non-articular 
portion; the non-articular portion is smooth and free, forming part of the zygo¬ 
matic fossa, whilst behind is a rough surface for articulation with the inner surface 
of the pterygoid process of the sphenoid. The anterior border forms the posterior 
boundary of the spheuo-palatine foramen. The posterior border, serrated at the 
expense of the outer table, articulates with the internal surface of the pterygoid 
process.. 

The orbital and sphenoidal processes are separated from one another by a deep 
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notch, which is converted into a foramen, the spheno-palatine, by articulation with 
the sphenoidal turbinated bone. Sometimes the two processes are united above, 
and form between them a complete foramen, or the notch is crossed by one or 
more spicula of bone, so as to form two or more foramina. In the articulated 
skull, this foramen opens into the back part of the outer wall of the superior 
meatus, and transmits the spheno-palatine vessels and nerves. 

Development, From a single centre, which makes its appearance at the angle of 
junction of the two plates of the bone. From this point ossification spreads; in¬ 
wards, to the horizontal plate; downwards, into the tuberosity; and upwards, into the 
vertical plate. In the foetus, the horizontal plate is much longer than the vertical; 
and even after it is fully ossified, the whole bone is remarkable for its shortness. 

Articulations . With seven bones: the sphenoid, ethmoid, superior maxillary, 
inferior turbinated, vomer, opposite palate, and sphenoidal turbinated. 

Attachment of Muscles. The Tensor palati, Azygos uvuhe. Internal and External 
pterygoid. 

Tiie Inferior Turbinated Bones. 


Fig. 45.—Right Inferior Turbinated Bone. 
Inner Surface. 



The Inferior Turbinated bones are situated one on eacli side of the outer wall 
of the nasal fossae. Each bone consists of a layer of thin spongy” bone, curled upon 
itself like a scroll, hence its name turbinated and extending horizontally across 
the outer wall of the nasal fossa, immediately below the orifice of the antrum. 
Each hone presents two surfaces, two borders, and two extremities. 

The internal surface (Fig. 45) is convex, perforated by numerous apertures, and 
traversed by longitudinal grooves 
and canals for the lodgment of 
arteries and veins. In the recent 
state it is covered by the lining 
membrane of the nose. The exter¬ 
nal surface is concave (Fig. 4b), and 
forms part of the inferior meatus. 

Its upper border is thin, irregular, 
and connected to various bones 
along the outer wall of the nose. 

It may be divided into three por¬ 
tions; of these the anterior articu¬ 
lates with the inferior turbinated 

crest of the superior maxillary bone; the posterior with the inferior turbinated 
crest of the palate bone; the middle portion of the superior border presents three 
well-marked processes, which vary much 
in their size and form. Of these the 
anterior and smallest is situated at the 
junction of the anterior fourth with the 
posterior three-fourths of the bone; it is 
small and pointed, and it is called the la¬ 
chrymal process, for it articulates with the 
anterior inferior angle of the lachrymal 
bone, and by its margins, with the groove 
on the back of the nasal process of the su¬ 
perior maxillarv. and thus assists in forming the lachrymal canal. At the junction 
of the two middle fourths of the bone, but encroaching on the latter, abroad thin 
plate, the ethmoidal process , ascends to join the unciform process of the ethmoid; 
from the lower border of this process, a thin lamina of bone curves downwards 
and outwards, hooking over the lower edge of the orifice of the antrum, which 
it narrows below: it is called the maxillary process , and fixes the bone firmly on 
to the outer wall of the nasal fossa. The inferior border is free, thick and cellular 
in structure, more especially in the centre of the hone. Both extremities are 
more or less narrow and pointed. If the bone is held so that its outer concave 
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Fig. 46.- 


Right Inferior Turbinated Bone. 
Outer Surface. 
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surface is directed backwards (?. e. towards tlie holder), and its superior border, 
from which the lachrymal and ethmoidal processes project, upwards, the lachrymal 
process will he directed to the side to which the bone belongs. 

Development. By a single centre, which makes its appearance about the middle 
of foetal life. 

Articulation*, With four bones: one of the cranium, the ethmoid; and three of 
the face, the superior maxillary, lachrymal, and palate. 

No muscles are attached to this bone. 


The Vomer. 

The Vomer (Fig. 47) is a single hone, situated vertically at the back part of the 
nasal fossae, and forming part of the septum of the nose. It is thin, somewhat 
like a ploughshare in form, but it varies in different individuals, being frequently 

bent to one or the other side; it 
Fig. 47.—Vomer. presents for examination two 

surfaces and four borders. The 
lateral surfaces are smooth, 
marked with small furrows for 
the lodgment of bloodvessels, 
and by a groove on each side, 
sometimes a canal, the naso¬ 
palatine, which runs obliquely 
downwards and forwards to the 
intermaxillary suture between 
the two anterior palatine ca¬ 
nals ; it transmits the naso¬ 
palatine nerve. The superior 
border, the thickest, presents 
a deep groove, bounded on each 
side by a horizontal projecting 
ala of bone; the groove receives the rostrum of the sphenoid, whilst the aim are 
overlapped and retained by lamina; which project from the under surface of the 
body of the sphenoid at the base of the pterygoid processes. At the anterior part 
of the groove a fissure is left for the transmission of bloodvessels to the substance 
of the bone. The inferior border, the longest, is broad and uneven in front, where 
it articulates with the two superior maxillary bones; thin and sharp behind, whore 
it joins with the palate hones. The upper half of the anterior border usually pre¬ 
sents two laminae of bone, which receive between them the perpendicular plate of 
the ethmoid, the lower half consisting of a single rough edge, also occasionally 
channelled, which is united to the triangular cartilage of* the nose. The posterior 
border is free, concave, and separates the nasal fossae from one another behind. 
It is thick and bifid above, thin below. 

Development. The vomer at an early period consists of two laminae united below, 
but separated above by a very considerable interval. Ossification commences iu 
it at about the same period as in the vertebrae. 

Articulations . With six bones : two of the cranium, the sphenoid, and ethmoid; 
and four of the face, the two superior maxillary, the two palate bones, and with 
the cartilage of the septum. 

The vomer has no muscles attached to it. 



Tiie Inferior Maxillary Bone. 

The Inferior Maxillary Bone, the largest and strongest bone of the face, serves 
for the reception of the inferior teeth. It consists of a curved horizontal portion, 
the body, and of two perpendicular portions, the rami, which join the former nearly 
at right angles behind. 

The Horizontal portion, or body (Fig. 48), is convex in its general outline, and 
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curvixl somewhat like a horse-shoe. It presents for examination two surfaces 
un.t two borders 1 he External Surface is convex from side to side, concave from 
above downwards. In the median line is a well-marked vertical ridge, the sym¬ 
physis ; it extends from the upper to the lower border of the hone, and indicates 


Fig. *18.—Inferior Maxillary Bone. Outer Surface. Side View 
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the point of junction of the two pieces of which the hone is composed at an early 
period of life. The lower part of the ridge terminates in a prominent triangular 
eminence, the mental process. On either side of the symphysis, just below the 
roots of the incisor teeth, is a depression, the incisive fossa, foir the attachment of 
the Levator menti: and still more externally, a foramen, the mental foramen, for 
the passage of the mental nerve and artery. This foramen is placed just below 
the root of the second bicuspid tooth. Running outwards from the base of the 
mental process on each side, is a well-marked ridge, the external oblique line. 
This ridge is at first nearly horizontal, but afterwards inclines upwards and back¬ 
wards, and is continuous with the anterior border of the ramus; it affords attach¬ 
ment to the Depressor labii inferioris and Depressor anguli oris; below it, to the 
Platysma myoides. 

The Internal Surface (Fig. 49) is concave from side to side, convex from above 
downwards. In the middle line is an indistinct linear depression, corresponding to 
the symphysis externally; on either side of this depression, just below its centre, 
are four prominent tubercles, placed in pairs, two above and two below: they are 
called the genial tubercles, and afford attachment, the upper pair to the Genio-hvo- 
glossi muscles, the lower pair to the Genio-hyodei muscles. Sometimes the 
tubercles on each side are blended into one, or they all unite into an irregular 
eminence of bone, or nothing but an irregularity may be seen on the surface of 
the bone at this part. On either side of the genial tubercles is an oval depression, 
the sublingual fossa, for lodging the sublingual gland; and beneath it a rough 
depression on each side, which gives attachment to the anterior belly of the Digas¬ 
tric muscle. At the back part of the sublingual fossa, the internal oblique line 
(mylo-hyoidean) commences; it is faintly marked at its commencement, but becomes 
more distinct as it passes upwards and outwards, and is especially prominent 
opposite the two last molar teeth; it divides the lateral surface of the bone into 
two portions, and affords attachment throughout its whole extent to the Mylo-hyoid 
muscle, the Superior constrictor being attached above its posterior extremity, 
nearer the alveolar margin. The portion of hone above this ridge is smooth, and 
covered by the mucous membrane of the mouth : whilst that below it presents an 
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oblong depression, wider behind than in front, the submaxillary fossa, for the lodg¬ 
ment of the submaxillarv gland. The superior or alveolar border is wider, and its 
margins thicker behind than in front. It is hollowed into numerous cavities, for the 


Fig. 49.—Inferior Maxillary Bone. Inner Surface. Side View. 



reception of the teeth, these are sixteen in number, and vary in depth and size accord¬ 
ing to the teeth which they contain. At an early period of life, before the eruption 
of the teeth, the alveolar process is proportionally larger and deeper than in the 
adult, and the chief part of the body is above the oblique line. In adult life the 
base of the bone attains its maximum of development. In old age, on the contrary, 
after the loss of the teeth, the alveolar process becomes absorbed, and the chief 
part of the body is that which exists below the oblique line. At this period, the 
dental canal and mental foramen are situated close to the upper border of the bone. 
The inferior border , longer than the superior, and thicker in front than behind, is 
rounded; it presents a shallow groove,just where the body joins the ramus, over 
which the facial artery turns. 

The Perpendicular Portions or Rami , are of a quadrilateral form, and differ 
in their direction at various periods of life. In the foetus, they are almost parallel 
with the body; in youth, they are oblique; in manhood, they are nearly vertical, 
joining the body at almost a right angle. In old age, after the loss of the teeth, 
they again decline and assume an oblique direction. Each ramus presents for 
examination two surfaces, four borders, and two processes. The external surfnet 
is flat, marked with ridges, and gives attachment throughout nearly the whole of 
its extent to the Masseter muscle. The internal surface presents about its centre 
the oblique aperture of the inferior dental canal, for the passage of the inferior dental 
vessels and nerve. The margins of this opening are irregular, and present in front 
a prominent ridge, surmounted by a sharp spine, which gives attachment to the 
internal lateral ligament of the lower jaw; and at its lower and back part \* 
seen a notch leading to a groove, which runs obliquely downwards to the pos¬ 
terior extremity of the submaxillary fossa : this groove is the mylo-hyoidean, and 
lodges the inylo-hyoid vessels and nerve; behind the groove is a rough surface, 
for the insertion of the Internal pterygoid muscle. The inferior dental canal 
descends obliquely downwards and forwards into the substance of the ramus, and 
then horizontally forwards into the body; it is here placed under the alveoli, with 
which it communicates by small openings. On arriving at the incisor teeth, it 
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turns back to communicate with the mental foramen, giving oft' two small canals, 
which run forward to be lost in the cancellous tissue of the bone beneath the in¬ 
cisor teeth. This canal, in the posterior two-thirds of the bone, runs nearest the 
internal suface of the jaw ; and in the anterior third, nearer its external surface. 
Its walls are composed of compact tissue at either extremity; cancellous in the centre. 
It contains the interior dental vessels and nerve, from which branches are distributed 
to the teeth through the small apertures at the bases of the alveoli. The superior 
border is thin, and presents two processes, separated by a deep cavity, the 
sigmoid notch. Of these processes, the anterior is the coronoid, the posterior the 
condyloid. 

Ihe Coronoid Process is a thin, flattened, triangular eminence of bone, which 
varies in length in different subjects. Its external surf a re is smooth, and affords 
attachment to the Masse ter and Temporal muscles. Its internal surface gives 
attachment to the temporal muscle, and presents the commencement of a longitu¬ 
dinal ridge, which is continued to the posterior part of the alveolar process. In 
front of this ridge is a deep groove, continued below on to the outer side of the 
alveolar process ; this ridge and part of the groove afford attachment above to 
the Temporal, below to the Buccinator muscle. 

The Condyloid J } rocess , shorter but thicker than the coronoid, consists of two 
portions : the condyle, and the constricted portion which supports the condyle, the 
neck. The condyle is of an oval form, its long axis being transverse, ami* placed 
in such a manner that its outer end is a little more forward and a little higher 
than its inner. It is convex from before backwards, and from side to side, the 
articular surface extending further on the posterior than on the anterior surface. 
The neck of the condyle is flattened from before backwards. Its posterior surface 
is convex : its anterior is hollowed out on its inner side by a depression (the 
pterygoid fossa), for the attachment of the External pterygoid. The lower border 
of the ramus is thick, straight, and continuous with the body of the bone. At its 
junction with the posterior border is the angle of the jaw, which is somewhat everted, 
rough on each side for the attachment of the Masseter externally, and the Internal 
pterygoid internally, and, between them, serving for the attachment of the stylo- 
maxillary ligament. The anterior border is thin above, thicker below, and continu¬ 
ous with the external oblique line. The posterior bprdcr is thick, smooth, and 
rounded, and covered by the parotid gland. 

The Sigmoid Notch , separating the two processes, is a deep semilunar depres¬ 
sion, crossed by the masseteric artery and nerve. 

Development . This born* is formed at such an early period of life, before, indeed, 
any other bone excepting the clavicle, that it has been found impossible at present 
to determine its earliest condition. It appears probable, however, that it is deve¬ 
loped by two centres, one for each lateral half, the two segments meeting at the 
symphysis, where they become united. Additional centres have also been described 
for the coronoid process, the condyle, the angle, and the thin plate of bone which 
forms the inner side of the alveolus. At birth it consists of two lateral halves. 
These join at the symphysis at the end of the first year; but a trace of separation 
at their upper part is seen at the commencement of the second year. 

Articulations. With the glenoid fossae of the two temporal bones. 

Attachment of Muscles. By its external surface, commencing at the symphysis, 
and proceeding backwards: Levator menti, Depressor labii inferioris, Depressor 
anguli oris, Piatysma myoides, Buccinator, Masseter. By its internal surface, com¬ 
mencing at the same point: Genio-hyo-glossus, Genio-hyoidetis, Mylo-hyoideus, 
Digastric, Superior constrictor, Temporal, Internal pterygoid, External pterygoid. 


Articulations of the Cranial Bones. 

The bones of the cranium and face are connected to each other by means of 
sutures. The Cranial Sutures may be divided into three sets: 1. Those of the 
vertex of the skull. 2. Those at the side of the skull. 3. Those at the base. 
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The sutures at the vertex of the skull are three, the sagittal, coronal, and 
lambdoid. 

The Sagittal Suture (sagitta , “an arrow”) is formed by the junction of the two 
parietal hones, and extends from the middle of the frontal bone, backwards to the 
superior angle of the occipital. In childhood, and occasionally in the adult, when 
the two halves of the frontal bone are not united, it is continued forwards to the 
root of the nose. This suture sometimes presents, near its posterior extremity, the 
parietal foramen on each side ; and in front, where it joins the coronal suture, a 
space is occasionally left, which incloses a large Wormian bone. 

The Coronal Suture extends transversely across the vertex of the skull, and 
connects the frontal with the parietal bones. It commences at the extremity of 
the great wing of the sphenoid on one side, and terminates at the same point on 
the opposite side. The dentations of this suture are more marked at the sides than 
at the summit, and are so constructed that the frontal rests on the parietal above, 
whilst laterally the parietal supports the frontal. 

The Lambdoid Suture , so called from its resemblance to the Greek letter 
connects the occipital with the parietal bones. It commences on each side at the 
angle of the mastoid portion of the temporal bone, and inclines upwards to the end 
of the saggittal suture. The detentions of this suture are very deep and distinct, 
and are often interrupted by several small Wormian bones. 

The sutures at the side of the skull are also three in number: the spheno-parietal, 
squamo-parietal, and masto-parietal. They are subdivisions of a single suture, 
formed between the lower border of the parietal, and the temporal and sphenoid 
bones, and extending from the lower end of the lambdoid suture behind, to the lower 
end of the coronal suture in front. 

The Spheno-parietal is very short, and formed by the tip of the great wing of 
the sphenoid, and the anterior inferior angle of the parietal bone. 

The Squamo-parietal , or squamous suture, is arched. It is formed by the squa¬ 
mous portion of the temporal bone overlapping the middle division of the lower 
bonier of the parietal. 

The Masto-parietal is a short suture, deeply dentated, formed by the posterior 
inferior angle of the parietal, and the superior border of the mastoid portion of 
the temporal. 

The sutures at the base of the skull are the basilar in the centre, and on each 
side, the petro-occipital, the masto-oceipital, the petro-sphenoidal, and the squamo- 
sphenoidal. 

The Basilar Suture is formed by the junction of the basilar surface of the 
occipital bone with the posterior surface of the body of the sphenoid. At an 
early period of life a thin plate of cartilage exists between these bones, but in the 
adult they become inseparably united. Between the outer extremity of the basilar 
suture, and the termination of the lambdoid, an irregular suture exists, which is 
subdivided into two portions. The inner portion, formed by the union of the 
petrous part of the temporal with the occipital bone, is termed the petro-occipital 
The outer portion, formed by the junction of the mastoid part of the temporal with 
the occipital, is called the masto-oceipital. Between the bones forming the petro- 
occipital suture, a thin plate of cartilage exists; in the masto-oceipital is occa¬ 
sionally found the opening of the mastoid foramen. Between the outer extremity 
of the basilar suture and the spheno-parietal, an irregular suture may be seen, 
formed by the union of the sphenoid with the temporal hone. The inner and 
smaller portion of this suture is termed the petro-sphenoidal; it is formed between 
the petrous portion of the temporal, and the great wing of the sphenoid: the 
outer portion, of greater length, and arched, is formed between the squamous por¬ 
tion of the temporal and the great wing of the sphenoid ; it is called the squm"- 
sphenoidal . 

The cranial bones are connected with those of the face, and the facial with each 
other, by numerous sutures, which, though distinctly marked, have received no 
special names. The only remaining suture deserving especial consideration is the 
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tranwerte.. This extends across the upper part of the face, and is formed hv the 
junction of the frontal with the facial hones; it extends from the external angular 
process of one side, to the same point on the opposite side, and connects the frontal 
" i I *® malar, the sphenoid, the ethmoid, the lachrymal, the superior maxillary, 
and the nasal bones on each side. 


T HE S K V L L. 

1 lie Skull, formed by the union of the several cranial and facial bones already 
described, when considered as a whole, is divisible into five regions: a superior 
legion 01 vertex, an inferior region or base, two lateral regions, and an anterior 
region, the face. 

1 lie Superior Region, or vertex, presents two surfaces, an external and an 
internal. I lie Frier na 1 Surface is bounded in front by the nasal eminences, and 
superciliary ridges ; behind, by the occipital protuberance and superior curved lines 
of the occipital bone, laterally, by an imaginary line extending from the outer end 
of the superior curved line, along the temporal ridge, to the external angular pro¬ 
cess of the frontal. 1 his surface includes tin* vertical portion of the frontal, the 
greater part of the parietal, and the superior third of the occipital bone; it is 
smooth, convex, of an elongated oval form, crossed transversely by the coronal 
suture, and from before backwards by the sagittal, which terminates behind in the 
lambdoid. From before backwards may be seen the frontal eminences and remains 
of the suture connecting the two lateral halves of the frontal bone; on each side of 
the sagittal suture is the parietal foramen and parietal eminence, and still more 
posteriorly the smooth convex surface of the occipital bone. 

The Internal surface of the vertex is concave, presents eminences and de¬ 
pressions for the convolutions of the brain, and numerous furrows for the lodgment 
of branches of the meningeal arteries. Along the middle line of this surface is a 
longitudinal groove, narrow in front, where it terminates in the frontal crest, 
broader behind; it lodges the superior longitudinal sinus, and its margins afford 
attachment to the falx cerebri. On either side of it are several depressions for the 
Pacchionian bodies, and at its back part, the internal openings of the parietal 
foramina. This surface is also crossed in front by the coronal suture; from before 
backwards, by the sagittal; behind, by the lambdoid. 

Base of the Skull. 

The Inferior Region^ or base of the skull, presents two surfaces, an internal or 
cerebral, and an external or basilar. 

The Internal or Cerebral Surface (Fig. 50), is divisible into three parts, or 
fossa>, called the anterior , middle , and posterior fossae of the cranium. 

The Anterior Fossa is formed by the orbital plate of the frontal, the cribriform 
plate of the ethmoid, the ethmoidal process and lesser wing of the sphenoid. It 
is the most elevated of the three fossae, convex on each side where it corresponds 
to the roof of the orbits, concave in the median line in the situation of the cribri¬ 
form plate of the ethmoid. It is traversed by three sutures, the ethmoido-frontal 
ethmo-sphcnoidal, and fronto-sphenoidal, and lodges the anterior lobes of the cere¬ 
brum. It presents in the median line from before backwards, the commencement of 
the groove for the superior longitudinal sinus, and crest for the attachment of the falx 
cerebri: the foramen caecum ; this apert ure is formed by the frontal and crista galli 
of the ethmoid, and if pervious, transmits a small vein from tlie nose to the superior 
longitudinal sinus. Behind the foramen ciccum is the crista galli, the posterior 
margin of which affords attachment to the falx cerebri. On either side of the 
crista galli is the olfactory groove, which supports the bulb of the olfactory nerves, 
perforated by the three sets of orifices which give passage to its filaments; and in 
front by a slit-like opening, which transmits the nasal branch of the ophthalmic 
nerve. On each side are the internal openings of the anterior and posterior 
ethmoidal foramina, the former, situated about the middle of its outer margin, 
transmitting the nasal nerve, which runs in a groove along its surface, to the slit- 
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like opening above mentioned; whilst the latter, the posterior ethmoidal foramen, 
opens at the back part of this margin under cover of a projecting lamina of the 


fjvr r>o.—Base of the Skull. Inner or Cerebral Surface. 
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sphenoid; it transmits the posterior ethmoidal artery and vein to the posterior 
ethmoidal cells. Further back in the middle line is the ethmoidal spine, bounded 
behind by an elevated ridge, separating a longitudinal groove on each side which 
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support the olfactory nerves. The anterior fossa presents laterally eminences and 
depressions for the convolutions of the brain, and grooves for the lodgment of 
the anterior meningeal arteries. 

1 he Middle Foam, somewhat deeper than the preceding, is narrow in the middle, 
and becomes wider as it expands laterally. It is bounded in front by the poste¬ 
rior margin of the lesser wing, of the sphenoid, the anterior clinoid process, and the 
anterior margin of the optic groove; behind, by the petrous portion of the temporal 
and basilar suture; externally, by the squamous portion of the temporal, and 
anterior inferior angle of the parietal bone, and is divided into two lateral parts 
by the sella r l urcica. It is traversed by four sutures, the squamous, spheno-parietal, 
sphcno-tcmporal, and petro-sphenoidal. 

In the middle line, from before backwards, is the optic groove, which supports 
the optic commissure, terminating on each side in the optic foramen, for the 
passage of the optic nerve and ophthalmic artery; behind is seen the olivary 
process, and laterally the anterior clinoid processes, which afford attachment to 
the folds of the dura mater, which form the cavernous sinus. In the centre of the 
middle fossa is the sella I urcica, a deep depression, which lodges the pituitary gland, 
bounded in front by a small eminence on either side, the middle clinoid process, 
and behind by a broad square plate of bone, surmounted at each superior angle 
bv a tubercle, the posterior clinoid process; beneath the latter process is a groove, 
for the lodgment of the sixth nerve. On each side of the sella Turcica is the 
cavernous groove; it is broad, shallow, and curved somewhat like the Italic letter 
/; it commences behind at the foramen lacerum medium, and terminates on the 
inner side of the anterior clinoid process. This groove lodges the cavernous sinus, 
the internal carotid artery, and the orbital nerves. The sides of the middle fossa 
are of considerable depth; they present eminences and depressions for the middle 
lobes of the brain, and grooves for lodging the branches of the middle meningeal 
artery; these commence on the outer side of the foramen spinosum, and consist of 
two large branches, an anterior and a posterior; the former passing upwards and 
forwards to the anterior inferior angle of the parietal bone, the latter passing 
upwards and backwards. The following foramina may also be seen from before 
backwards. Most anteriorly is the foramen lacerum anterius, or sphenoidal fissure, 
formed above by the lesser wing of the sphenoid; below, by the greater wing; 
internally, by the body of the sphenoid; and completed externally by the orbital 
plate of the frontal bone. It transmits the third, fourth, the three branches of 
tlie ophthalmic division of the fifth, the sixth nerve, and the ophthalmic vein. 
Behind the inner extremity of the sphenoidal fissure is the foramen rotundum, for 
the passage of the second division of the fifth or superior maxillary nerve; still 
more posteriorly is seen a small orifice, the foramen Vesalii : this opening is situ¬ 
ated between the foramen rotundum and ovale, a little internal to both; it varies 
in size in different individuals, and transmits a small vein. It opens below in 
the pterygoid fossa, just at the outer side of the scaphoid depression. Poste¬ 
riorly and externally- is the foramen ovale, which transmits the third division of 
tlie fifth or inferior maxillary nerve, the small meningeal artery, and the small 
petrosal nerve. On the outer side of the foramen ovale is the foramen spinosum, 
for the passage of the middle meningeal artery; and on the inner side of the fora¬ 
men ovale, the foramen lacerum medium. This aperture in the recent state is filled 
up with cartilage. On the anterior surface of the petrous portion of the temporal 
bone is seen from without inwards, the eminence caused by the projection of the 
superior semicircular canal, the groove leading to the hiatus Fallopii, for the 
transmission of the petrosal branch of the Vidian nerve; beneath it, the smaller 
groove, for the passage of the smaller petrosal nerve: and near the apex of the 
bone, the depression for the semilunar ganglion, and the orifice of the carotid canal, 
for the passage of the internal carotid artery and carotid plexus of nerves. 

The Posterior Fossa, deeply concave, is the largest of the three, and situated 
on a lower level than either of the preceding. It is formed by the occipital, the 
petrous and mastoid portions of the temporal, and the posterior inferior angle of 
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the parietal bones; is crossed by three sutures, the petro-occipital, raasto-occipital, 
and masto-parietal; and lodges the cerebellum, pons varolii, and medulla oblon¬ 
gata. It is separated from the middle fossa in the median line by the basilar 
suture, and on each side by the superior border of the petrous portion of the 
temporal bone. This serves for the attachment of the tentorium cerebelli, is 
grooved externally for the superior petrosal sinus, and at its inner extremity pre¬ 
sents a notch upon which rests the fifth nerve. Its circumference is bounded 
posteriorly by the groove for the lateral sinus. In the centre of this fossa is 
the foramen magnum, bounded on either side by a rough tubercle, which gives 
attachment to the odontoid ligaments; and a little above these are seen the in¬ 
ternal openings of the anterior condyloid foramina. In front of the foramen 
magnum is the basilar process, grooved for the support of the medulla oblongata 
and pons varolii, and articulating on each side with the petrous portion of the tem¬ 
poral bone, forming the petro-occipital suture, the anterior half of which is grooved 
for the inferior petrosal sinus, the posterior half being encroached upon by the 
foramen lacerum posterius, or jugular foramen. This foramen is partially subdivided 
into two parts; the posterior and larger division transmits the internal jugular 
vein, the anterior the eighth pair of nerves. Above the jugular foramen is the 
internal auditory foramen, for the auditory and facial nerves and auditory artery; 
behind and external to this is the slit-like opening leading into the aquseductus 
vestibuli ; whilst between these two latter, and near the superior border of the 
petrous portion, is a small triangular depression, which lodges a process of the 
dura mater, and occasionally transmits a small vein into the substance of the 
bone. Behind the foramen magnum are the inferior occipital fossae, which lodge 
the lateral lobes of the cerebellum, separated from one another by the internal 
occipital crest, which serves for the attachment of the falx cerebelli, and lodges 
the occipital sinuses. These fossae are surmounted, above, by the deep transverse 
grooves for the lodgment of the lateral sinuses, that on the right side being usually 
larger than the left. These channels, in their passage outwards, groove the occi¬ 
pital bone, the posterior inferior angle of the parietal, the mastoid portion of the 
temporal, and the occipital just behind the jugular foramen, at the back part of 
which they terminate. Where this sinus grooves the mastoid part of the temporal 
bone, the orifice of the mastoid foramen may be seen ; and just previous to its 
termination it lias opening into it the posterior condyloid foramen. 

The External Surface of the base of the skull (Fig. 51) is extremely irregular. 
It is bounded in front bv the incisor teeth in the upper jaws ; behind, by the 
superior curved lines of the occipital bone; and laterally, by the lower border of 
the malar bone, the zygomatic arch, and an imaginary line, extending from the 
zygoma to the mastoid process and extremity of the superior curved line of the 
occiput. It is formed by the palate processes of the two superior maxillary and 
palate bones, the vomer, the pterygoid, under surface of the great wing, spinous 
process and part of the body of the sphenoid, the under surface of the squamous, 
mastoid, and petrous portions of the temporal, and occipital bones. The anterior 
part of the base of the skull is raised above the level of the rest of this surface 
(when the skull is turned over for the purpose of examination), surrounded by 
the alveolar process, which is thicker behind than in front, and excavated bv six¬ 
teen depressions for lodging the teeth of the upper jaw ; they vary in depth and 
size according to the teeth they contain. Immediately behind the incisor teeth is 
the anterior palatine fossa or canal. At the bottom of this fossa may usually be 
seen four apertures, two placed laterally, which open above, one in the floor of 
each nostril, and transmit the anterior palatine vessels, and two in the median 
line of the intermaxillary suture, one in front of the other, the most anterior one 
transmitting the left, and the posterior one (the larger) the right naso-palatine 
nerve. These two latter canals are sometimes wanting, or they may join to form 
a single one, or one of them may open into one of the lateral canals above re¬ 
ferred to. The palatine vault is concave, uneven, perforated by numerous nutri¬ 
tious foramena, marked by depressions for the palatal glands, and crossed by a 
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crucial suture, which indicates the point of junction of the four bones of which 
it is composed. One or two small foramina, seen in the alveolar margin behind 

Fig. 31.—Ba=e of the Skull. External Surface. 
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the incisor teeth, occasionally seen in the adult, almost constant in young subjects, 
arc called the incisive foramina ; they transmit nerves and vessels to the incisor 
teeth. At each posterior angle is the posterior palatine foramen, for the transmis¬ 
sion of the posterior palatine vessels and anterior palatine nerve, and running for¬ 
wards and inwards from it a groove, which lodges the same vessels and nerve. 
Behind the posterior palatine foramen is the tuberosity of the palate bone, perforated 
by one or more accessory posterior palatine canals, and marked by the commencement 
of a ridge, which runs transversely inwards, and serves for the attachment of the 
tendinous expansion of the tensor palati muscle. Projecting backwards from the 
centre of the posterior border of the hard palate is the posterior nasal spine, for 
the attachment of the Azygos uvulae. Behind and above the hard palate is the 
posterior aperture of the naves, divided into two parts by the vomer, bounded 
above by the body of the sphenoid, below by the horizontal plate of the palate 
bone, and laterally by the pterygoid processes of the sphenoid. Each aperture 
measures about an inch in the vertical, and half an inch in the transverse direc¬ 
tion. At the base of the vomer may be seen the expanded ala* of this bone, 
receiving between them the rostrum of the sphenoid. Near the lateral margins of 
the vomer, at the root of tin* pterygoid process, are the pterygo-palatine canals. 
The pterygoid process, which bounds the posterior nares on each side, presents 
near its base the pterygoid or Vidian canal, for the Vidian nerve and artery. 
Each process consists of two plates, which bifurcate at the extremity to receive 
the tuberosity of the palate hone, and are separated behind by the pterygoid fossa, 
which lodges the Internal pterygoid muscle. The internal plate is long and nar¬ 
row, presenting on the outer side of its base the scaphoid fossa, for the origin of 
the Tensor palati muscle, and at its extremity the hamular process, around which 
the tendon of this muscle turns. The external pterygoid plate is broad, forms 
the inner boundary of the zygomatic fossa, and affords attachment to the External 
pterygoid muscle. 

Behind the nasal fossa in the middle line is the basilar surface of the occipital 
bone, presenting in its centre the pharyngeal spine for the attachment of the 
Superior constrictor muscle of the pharynx, with depressions on each side for the 
insertion of the Rectus anticus major and minor. At the base of the external 
pterygoid plate is the foramen ovale; behind this, the foramen spinosum, and the 
prominent spinous process of the sphenoid, which gives attachment to the internal 
lateral ligament of the lower jaw and the Laxator tympani muscle. External to 
the spinous process is the glenoid fossa, divided into two parts by the Glaserian 
fissure, the anterior portion being concave, smooth, bounded in front by the eminentia 
articularis, and serving for the articulation of the condyle of the lower jaw; the 
posterior portion rough, bounded behind by the vaginal process, and serving for 
the reception of part of the parotid gland. Emerging from between the laminfc 
of the vaginal process is the styloid process; and at the base of this process is the 
stylo-mastoid foramen, for the exit of the facial nerve, and entrance of the stylo¬ 
mastoid artery. External to the stylo-mastoid foramen is the auricular fissure 
for the auricular branch of the pneumogastric, bounded behind by the mastoid 
process. Upon the inner side of this process is a deep groove, the digastric fossa; 
and a little more internally, the occipital groove, for the occipital artery. At the 
base of the internal pterygoid plate is a large and somewhat triangular aperture, 
the foramen laeerum medium, bounded in front by the great wing of the sphenoid, 
behind by the apex of the petrous portion of the temporal bone, and internally by 
the body of the sphenoid and basilar process of the occipital hone; it presents in 
front the posterior orifice of the Vidian canal, behind the aperture of the carotid 
canal. This opening is filled up in the recent subject by a fibro-cartilaginous 
substance; across its upper or cerebral aspect passes the internal carotid artery 
and Vidian nerve. External to this aperture, the petro-sphenoidal suture 
observed, at the outer termination of which is seen the orifice of the canal for the 
Eustachian tube, and that for the Tensor tympani muscle. Behind this suture is 
seen the under surface of the petrous portion of the temporal bone, presenting, 
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from within outwards, the quadrilateral rough surface, part of which afford* at¬ 
tachment to the Levator palati and Tensor timpani muscles; behind this surface 
are t he orifices of the carotid canal and the aqusediictus cochleae, the former trans¬ 
mitting die internal carotid artery and the ascending branches of the superior 
cervical ganglion of the sympathetic, the latter serving for the passage of a small 
artery and vein to the cochlea, Behind the carotid canal is a very large irregular 
aperture, the jugular fossa, formed in front by the petrous portion of the temporal 
and behind by the occipital ; it is generally larger on the right than on the left 
side, and is perforated at the bottom by an irregular aperture; it is divided into two 
parts by a ridge of bone, which projects usually from the temporal; the anterior, 
or smaller portion, transmitting the three divisions of the eighth pair of nerves • 
the posterior, transmitting the internal jugular vein and the two ascending menin¬ 
geal vessels, from the occipital and ascending pharyngeal arteries. On the ridge 
of bone dividing the carotid canal from the jugular fossa, is the small foramen for 
the transmission of the tympanic nerve; and on the outer wall of the jugular 
foramen, near the root of the styloid process, is the small aperture for the trans¬ 
mission of Arnold s nerve. Behind the basilar surface of the occipital hone is the 
foramen magnum, bounded on each side by the condyles, rough internally for the 
attachment of the alar ligaments, and presenting externally a rough surface, the 
jugular process, which serves for the attachment of the Rectus lateralis. On either 
side of each condyle anteriorly is the anterior condyloid fossa, perforated by the 
anterior condyloid foramen, for the passage of the*lingual nerve. Behind each 
condyle are the posterior condyloid fossae, perforated on one or both sides by the 
posterior condyloid foramina, for the transmission of a vein to the lateral sinus. 
Behind the foramen magnum is the external occipital crest, terminating above at 
the external occipital tuberosity, whilst on each side are seen the superior and in¬ 
ferior curved lines ; these, as well as the surfaces of the bone between them, being 
rough for the attachment of numerous muscles. 

Lateral Regions of the Ski ll. 


The Lateral Ilcyions of the Skull arc somewhat of a triangular form, their 
base being formed by a line extending from the external angular process of 
the frontal bone along the temporal ridge backwards to the outer extremity of the 
superior curved line of the occiput; and the sides being formed by two lines, the 
one drawn downwards and backwards from the external angular process of the 
frontal bone to the angle of the lower jaw, the other from the angle of the jaw 
upwards and backwards to the extremity of the superior curved line. This 
region is divisible into three portions, temporal, mastoid, and zygomatic. 


The Temporal Fossae. 

The Temporal Portion , or fossa, is bounded above and behind by the temporal 
ridge, which extends from the external angular process of the frontal upwards and 
backwards across the frontal and parietal bones, curving downwards behind to 
terminate at the root of the zygomatic process. In front it is bounded by the 
frontal, malar, and great wing of the sphenoid; externally by the zygomatic arch, 
formed conjointly by the malar and temporal bones; below, it is separated from 
the zygomatic fossa by the pterygoid ridge, seen on the under surface of the great 
wing of the sphenoid. This fossa is formed by five bones, part of the frontal, 
great wing of the sphenoid, parietal, squamous portion of the temporal, and malar 
bones, and is traversed by five sutures, the transverse facial, coronal, spheno¬ 
parietal, squamo-parietal, and squamO-sphenoidal. It is deeply concave in front, 
convex behind, traversed by numerous grooves for lodging the branches of the 
deep temporal arteries, and filled by the temporal muscle. 

The Mastoid Portion is bounded in front by the anterior horizontal root of the 
zygoma ; above, by a line which corresponds with the posterior root of the zygoma 
ami the masto-parictal suture ; behind and interiorly, by the masto-occipital suture. 
It is formed by the mastoid and part of the squamous portion of the temporal bone; 
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its surface is convex and rough for the attachment of muscles, and presents, from 
behind forwards, the mastoid foramen, below the mastoid process. In flout of the 
mastoid process is the external auditory meatus, surrounded by tin* auditory pro¬ 
cess. Anterior to the meatus is the glenoid fossa, bounded in front by the tubercle 
of the zygoma, behind by the auditory process, and above by the middle root ol 
the zygoma, which terminates at the Glaserian fissure. 

The Zygomatic Fossae. 

The Zygomatic fossm are two irregular-shaped cavities, situated one on each 
side of the head, below, and on the inner side of the zygoma; bounded in 
front by the tuberosity of the superior maxillary bone and the ridge which 
descends from its malar process ; behind, by the posterior border of the pterygoid 
process; above, by the pterygoid ridge on the under surface of the great wings of 
the sphenoid and squamous portion of the temporal ; below, by the alveolar 
border of the superior maxilla : internally, by the external pterygoid plate; and 
externally, by the zvgomatio arch and ramus of the jaw. It contains the lower 
part of the Temporal, the External and Internal pterygoid muscles, the internal 
maxillary artery, the inferior maxillary nerve, and their branches. At its upper 
and inner part may he observed two fissures, the spheiio-maxillaiy, and pterygo- 
maxillary. 

The Spheno-maxillary fissure, horizontal in direction, opens into the outer and 
hack part .of the orbit.' It is formed above by the lower border of the orbital 
surface of the great wing of the sphenoid : below, by the posterior rounded border 
of the superior maxilla and a small part of the palate bone; externally, by a small 
part of the malar bone; internally, it joins at right angles with the pterygo- 
maxillary fissure. This fissure opens a communication from the orbit into three 
fossae, the temporal, zygomatic, and spheno-maxillary; it transmits the superior max¬ 
illary nerve, infra-orbital artery, and ascending branches from Meckel's ganglion. 

The Pterygo-maxillary fissure is vertical, and descends at right angles from 
the inner extremity of the preceding; it is a triangular interval, formed by the 
divergence of the superior maxillary bone from the pterygoid process of the 
sphenoid. It serves to connect the spheno-maxillary fossa with the zygomatic, 
and transmits branches of the internal maxillary artery. 

The Spheno-maxillary Fossa. 

The Spheno-maxillary fossa is a small triangular space situated at the angle of 
junction of the spheno-maxillary and pterygo-maxillary fissures, and placed beneath 
the apex of tlie orbit. It is formed above by a small part of the under surface of 
the body of the sphenoid ; in front, by the superior maxillary hone ; behind, by the 
pterygoid process of the sphenoid; internally by the vertical plate of the palate; 
externally, it communicates with the spheno-maxillary fissure. This fossa has three 
fissures terminating in it, the sphenoidal, spheno-maxillary, and pterygo-maxillary: 
it communicates with three fossa', the orbital, nasal, and zygomatic, and with the 
cavity of the cranium, and has opening into i^ five foramina. Of these there are 
three on the posterior wall, the foramen rotund urn above, the Vidian below ami 
internal, and still more inferior and internal, the pterygo-palatine. On the inner 
wall is the spheno-palatine foramen, by which it communicates with the nasal fossa, 
and below, the superior orifice of the posterior palatine canal, besides occasionally 
the orifices of two or three accessory posterior palatine canals. 

Anterior Region of tiie Skull. (Fig. 52.) 

The Anterior Region of the Skull, which forms the face, is of an oval form, 
presents an irregular surface, and is excavated for the reception of two prin¬ 
cipal organs of sense, the eye and the nose. It is bounded above by the nasal 
eminences and margins of the orbit; below, by the prominence of the chin ; on each 
side, by the malar bone and anterior margin of the ramus of the jaw. In the 
median line are seen from above downwards, the nasal eminences, which indicate 
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the situation of the frontal sinuses; diverging outwards from them, the super¬ 
ciliary ridges which support the eyebrows. Beneath the nasal eminences is the 
arch of the nose, formed by the nasal bones, and the nasal process of the superior 
maxillary. The nasal arch is convex from side to side, concave from above down¬ 
wards, presenting in the median line the inter-nasal suture, formed between the 
nasal bones, laterally the naso-maxillarv suture, formed between the nasal and the 
nasal process of the superior maxillary bone, both these sutures terminating above 
in that part of the transverse suture which connects the nasal bones and nasal pro¬ 
cesses of the superior maxillary with the frontal. Below’ the nose is seen the 
heart-shaped opening of the anterior nares, the narrow end upwards, and broad 
below; it presents laterally the thin sharp margins which serve for the attachment 


Fig. 52.—Anterior Region of the Skull. 



of the lateral cartilages of the nose, and in the middle line helow, a pionunent 
process, the anterior nasal spine, bounded by two deep notches. Below this is the 
intermaxillary suture, and on each side of it the incisive fossa. Beneath this fossa 
is the alveolar process of the upper ami low’d* jaw*, containing the incisive teeth, 
and at the lower part of the median line, the symphysis of the chin, the mental 
eminence, and the incisive fossa of the lower jaw. 

Proceeding from above downwards, on each side are the supra-orbital ridges, 
terminating externally in the external angular process, at its junction with the 
malar, and internally in the internal angular process: towards the inner third of 
this ridge is the supra-orbital notch or foramen, for the passage of the supra-or¬ 
bital vessels and nerve, and at its inner side a slight depression for the attachment 
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of the cartilaginous pulley of the superior oblique muscle. Beneath the supra¬ 
orbital ridges are the openings of the orbits, bounded externally by the orbital 
ridge of the malar bone; below, by the orbital ridge formed by the malar, superior 
maxillary, and lachrymal bones; internally, by the nasal process of the superior 
maxillary, and the internal angular process of the frontal bone. On the outer 
side of the orbit, is the quadrilateral anterior surface <d the malar bone, perforated 
by one or two small malar foramina. Below the inferior margin of the orbit is 
the infra-orbital foramen, the termination of the infra-orbital canal, and beneath 
this, the canine fossa, which gives attachment to the Levator anguli oris; bounded 
below by the alveolar processes, containing the teeth of the upper and lower jaw. 
Beneath the alveolar arch of the lower jaw is the mental foramen for the passage 
of the mental nerve and artery, the external oblique line, and at the lower border 
of the bone, at the point of junction of the body with the raui us, a shallow groove 
for the passage of the facial artery. 

Tiie Orbits. 

The Orbits (Fig. f>2) arc two quadrilateral hollow cones, situated at the upper and 
anterior part of the face, their bases being directed forwards and outwards, and their 
apices backwards and inwards. Each orbit is formed of seven bones, the frontal, sphe¬ 
noid, ethmoid, superior maxillary, malar, lachrymal, and palate; but three of these, the 
frontal, ethmoid, and sphenoid, enter into the formation of both orbits, so that the two 
cavities are formed of eleven bones only. Each cavity presents for examination, 
a roof, a floor, an inner and an outer wall, a circumference or base, and an apex. 
The Hoof is concave, directed downwards and forwards, and formed in front liv 
the orbital plate of the frontal; behind, by the lesser wing of the sphenoid. This 
surface presents internally the depression for the fibro-cartilaginous pulley of the 
Superior oblique muscle ; externally, the depression for the lachrymal gland, and 
posteriorly, the suture connecting the frontal and lesser wing of the sphenoid. 

The Floor is nearly flat, and of less extent than the roof; it is formed chiefly by 
the orbital process of the superior maxillary ; in front, to a small extent, by the 
orbital process of the malar, and behind, by the orbital surface of the palate. 
This surface presents at its anterior and internal part, just external to the lachry¬ 
mal canal, a depression for the attachment of the tendon of origin of the Inferior 
oblique muscle; externally, the suture between the malar and superior maxillary 
bones; near its middle, the infra-orbital groove; and posteriorly, the suture be¬ 
tween the maxillary and palate bones. 

The Inner Wall is flattened, and formed from before backwards by the nasal 
process of the superior maxillary, the lachrymal, os planum of the ethmoid, and 
a small part of the body of the sphenoid. This surface presents the lachrymal 
groove, and crest of the lachrymal hone, and the sutures connecting the ethmoid, 
in front, with the lachrymal, behind, with the sphenoid. 

The Outer Wall is formed in front by the orbital process of the malar bone; 
behind, by the orbital plate of the sphenoid. On it are seen the orifices of one or 
two malar canals, and the suture connecting the sphenoid and malar bones. 

Angles . The superior external angle is formed by the junction of the upper 
and outer walls; it presents from before backwards the sutures connecting the 
frontal with the malar in front, and with the orbital plate of the sphenoid behind; 
quite posteriorly is the foramen lacerum anterius, or sphenoidal fissure, which 
transmits the third, fourth, ophthalmic division of the fifth and sixth nerves, 
and the ophthalmic vein. The superior internal angle is formed by the junction 
of the upper and inner wall, and presents the suture connecting the frontal with 
the lachrymal in front, and \vith the ethmoid behind. This suture is perforated 
by two foramina, the anterior and posterior ethmoidal, the former transmitting 
the anterior ethmoidal artery and nasal nerve, the latter the posterior ethmoidal 
artery and vein. The inferior external angle , formed by the junction of the 
outer wall and floor, presents the spheno-iuaxillary fissure, which transmits the 
infra-orbital vessels and nerve, and the ascending branches from the spheno-palatine 
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ganglion. The inferior interior anr/Ie is formed by the union of the lachrymal 
and os planum of the ethmoid, with the superior maxillary and palate bones. The 
circumference , or base, of the orbit, ijuadrilateral in form, is bounded above by the 
supra-orbital arch; below, by the anterior border of the orbital plate of the malar, 
superior maxillary, and lachrymal bones; externally, by the external angular 
process of the frontal and malar bone; internally, by the internal angular process 
of the frontal and nasal process of the superior maxillary. The circumference is 
marked by three sutures, the fronto-inax illary internally, the fronto-malar exter¬ 
nally, and the malo-maxillary below; it contributes to the formation of the lach¬ 
rymal groove, and presents above, the supra-orbital notch (or foramen), for the 
passage of the supra-orbital artery, veins, and nerve. The aper, situated at the 
back of the orbit, corresponds to the optic foramen, a short circular canal, which 
transmits the optic nerve and ophthalmic artery. It will thus be seen that there 
are nine openings communicating with each orbit, viz., the optic, foramen lacerum 
anterius, sphcno-maxillary fissure, supra-orbital foramen, infra-orbital canal, ante¬ 
rior and posterior ethmoidal foramina, malar foramina, and lachrymal canal. 

The Nasal Fossae. 

The Nasnl Foxsrr are two large irregular cavities, situated in the middle line of 
the face, separated from each other by a thin vertical septum, and extending from 
the base of the cranium to the roof of the mouth. They communicate by two large 
apertures, the anterior nares, with the front of the face, and with the pharynx 
behind by the two posterior nares. These fossm are much narrower above than 
below, and in the middle than at the anterior or posterior openings: their depth, 
which is considerable, is much greater in the middle than at either extremity. 
Each nasal fossa communicates with four sinuses, the frontal in front, the sphe¬ 
noidal behind, and the maxillary and ethmoidal on either side. Each fossa also 
communicates with four cavities: with the orbit by the lachrymal canal, with the 
mouth by the anterior palatine canal, with the cranium by the olfactory foramina, 
and with the spheno-maxillarv fossa by the spheno-palatine foramen; and they 
occasionally communicate with each other by an aperture in the septum. The 
bones entering into their formation are fourteen in number: three of the cranium, 
the frontal, sphenoid, and ethmoid, and all the bones of the face excepting the 
malar and lower jaw. Each cavity has four walls, a roof, a floor, an inner, and 
an outer wall. 

The upper waiL or roof (Fig. 53), is long, narrow, and concave from before 
backwards; it is formed in front by the nasal bones and nasal spine of the frontal, 
which are directed downwards and forwards; in the middle, by the cribriform 
lamella of the ethmoid, which is horizontal; and behind, by the under surface ot 
the bodv of the sphenoid, and sphenoidal turbinated bones, which are directed 
downwards and backwards. This surface presents, from before backwards, the 
internal aspect of the nasal bones; on their outer side, the suture formed between 
the nasal, with the nasal process of the superior maxillary : on their inner side, the 
elevated crest which receives the nasal spine of the frontal and the perpendicular 
plate of the ethmoid, and articulates with its fellow of the opposite side; whilst 
the surface of the bones is perforated by a few small vascular apertures, and pre¬ 
sents the longitudinal groove for the nasal nerve: further back is the transverse 
suture, connecting the frontal with the nasal in front, and the ethmoid behind, 
the olfactory foramina on the under surface of the cribriform plate, and the suture, 
between it and the sphenoid behind: quite posteriorly are seen the sphenoidal tur¬ 
binated bones, the orifice of the sphenoidal sinuses, and the articulation of the aim 
of the vomer with the under surface of the body of the sphenoid. 

The floor is flattened from before backwards, concave from side to side, and 
wider in the middle than at either extremity. It is formed in front by the palate 
process of the superior maxillary; behind, by the palate process of the palate 
bone. This surface presents, from before backwards, the anterior nasal spine: 
behind this, the upper orifice of the anterior palatine canal: internally, the ele- 
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vateil crest which articulates with the vomer: and behind, the suture between 
the palate and superior maxillary bones, and the posterior nasal spine. 


Fig. 03.—Roof, Floor, ant! Outer Wall of Nasal Fossjp. 
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The inner wall , or septum (Fig. 54), is a thin vertical septum, which separates 
the nasal fossa? from one another; it is occasionally perforated, so that they com¬ 
municate, and is frequently deflected considerably to one side. It is formed, in 
front, by the crest of the nasal bones and nasal spine of the frontal; in the middle, 
by the perpendicular lamella of the ethmoid; behind, by the vomer and rostrum 
of the sphenoid; below, by the crest of the superior maxillary and palate bones. 
It presents, in front, a large triangular notch, which receives the triangular carti¬ 
lage of the nose; above, the lower orifices of the olfactory canals; and behind, the 
guttural edge of the vomer. Its surface is marked by numerous vascular and ner¬ 
vous canals, and traversed by sutures connecting the bones of which it is formed. 

The outer wall is formed, in front, by the nasal process of the superior maxil¬ 
lary and lachrymal bones; in the middle, by the ethmoid and inner surface of the 
superior maxillary and inferior turbinated bones; behind, by the vertical plate of 
the palate bone. This surface presents three irregular longitudinal passages, or 
meatuses, formed between three horizontal plates of bone that spring from it; they 
are termed the superior, middle, and inferior meatuses of the nose. The superior 
meatus, the smallest of the three, is situated at the upper and hack part of each 
nasal fossa, occupying the posterior third of the outer wall. It is situated between 
the superior and middle turbinated bones, and has opening into it two foramina, the 
spheno-palatine, at the back part of its outer wall; the posterior ethmoidal cells, at 
the front part of the upper wall. The opening of the sphenoidal sinuses is usually 
at the upper and back part of the nasal fossa?, immediately behind the superior 
turbinated bone. The middle meatus , situated between the middle and inferior 
turbinated bones, occupies the posterior two-thirds of the outer wall of each nasal 
fossa. It presents two apertures. In front is the orifice of the infundibulum, hy 
which the middle meatus communicates with the anterior ethmoidal cells, ami 
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through those with tlic frontal sinuses. At the centre of the outer wall is the 
orifice of the antrum, which varies somewhat as to its exact positio*. in different 
skulls. The inferior meatus , the largest of the three, is the space between the 
inferior turbinated bone and the floor of the nasal fossa. It extends along the 
entire length of the outer wall of the nose, is broader in front than behind, and 
presents anteriorly the lower orifice of the lachrymal canal. 

Fig. 54.—Inner Wall of Na*al Foss;e, or Septum of Nose. 
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The Hyoid Bone is named from its resemblance to the Greek Upsilon; it is also 
called the lingual bone , from supporting the tongue, and giving attachments to its 
numerous muscles. It is a bony arch, shaped like a horseshoe, and consisting of 
five segments, a central portion or body, two greater cornua, and two lesser cornua. 

The Body forms the central part of the 55 —Hyoi<l Bone. Anterior Surface, 

bone, is of a quadrilateral form, its anterior 
surface (Fig. 55)convex, directed forwards 
and upwards, and divided into two parts by 
a vertical ridge, which descends along the 
median line, and is crossed at right angles 
by a horizontal ridge, so that this surface is 
divided into four muscular depressions. At 
the point of meeting of these two lines is a 
prominent elevation, the tubercle. The por¬ 
tion above the horizontal ridge is directed 

upwards, and is sometimes described as the 

superior border. The anterior surface gives attachment to the Genio-hyoid in the 
greater part of its extent; above, to the Genio-hyo-glossus; below, to the Mylo¬ 
hyoid, Stylo-hyoid, and aponeurosis of the Digastric : and between these to part of 
the Ilyo-glossus. The posterior surface is smooth, concave, directed backwards 
and downwards, and separated from the epiglottis by the thyro-hyoid membrane, 
and by a quantity of loose areolar tissue. The superior border is rounded, and 
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gives attachment to tlu* thyro-hyoid membrane, and part of the < renio-hvo-glossi 
muscles. The inferior border gives attachment in front to the Sterno-hyoid, be¬ 
hind to part of the Thyro-hvoid, and to the Omo-hyoid at its junction with the 
great cornu. The lateral surfaces are small, oval, convex facets, covered with 
cartilage, for articulation with the greater cornua. 

The Greater Cornua project backwards from the lateral surfaces of the body; 
they are flattened from above downwards, diminish in size from before backward?*, 
ami terminate posteriorly in a tubercle for the attachment of the thyio-hvoid 
ligament. Their outer surface gives attachment to the Hvo-glossus: their upper 
border, to the Middle constrictor of the pharynx : their lower border, to part of 
the Thyro-hyoid muscle. 

The Lesser Cornua are two small conical-shaped eminences, attached by their 
bases to the angles of junction between the body and greater cornua, and giving 
attachment by their apices to the stylo-hyoid ligaments. In youth the cornua are 
connected to the body by cartilaginous surfaces and held together by ligaments; in 
middle life, the body and greater cornua usually become joined: and in old age 
all the segments arc united together, forming a single bone. 

Development. By five centres : one for the body, and one for each cornu. Ossi¬ 
fication commences in the body and greater cornua towards the end of Octal life, 
those for the cornua first appearing. Ossification of the lesser cornua commences 
some months after birth. 

Attachment of Muscles. Sterno-hyoid, Thyro-hyoid, Omo-hyoid, aponeurosis 
of the Digastricus, Stvlo-hvoid, Mylo-hyoid,Genio-hyoid, (ienio-hyo-glossus, Hvo- 
glossus, Middle constrictor of the pharynx, and occasionally a few fibres of the 
Lingual is. It also gives attachment to the thyro-hyoidean membrane, and the 
stylo-hyoid, thyro-hyoid, and hyo-epiglottic ligaments. 

THE THORAX. 

The Thorax or chest is an osseo-cartilaginous cage, intended to contain and pro¬ 
tect the principal organs of respiration and circulation. It is the largest of the 
three cavities connected with the spine, and is formed by the sternum and costal 
cartilages in front, the twelve ribs on each side, and the bodies of the dorsal ver¬ 
tebra? behind. 

The Sternum. 

The Sternum (Figs. 56, 57) is a flat narrow bone, situated in the median line of 
the front of the chest, and consisting in the adult of three portions.. Its form 
resembles an ancient sword: the upper piece resembling the handle, is termed the 
manubrium, the middle and largest piece, which represents the chief part of the 
blade, is termed the gladiolus, and the inferior piece, like the point of the sword, 
is termed the ensiform or xiphoid appendix. In its natural position, its direction 
is oblique, its anterior surface looking upwards and forwards, its posterior down¬ 
wards and backwards. It is flattened in front, concave behind, broad above, lie- 
coming narrow at the point where the first and second pieces arc connected, after 
which it again widens a little, and is pointed at its extremity. 

The j First Piece of the sternum or Manubrium , is of a somewhat triangular 
form, broad and thick above, narrowed below at its junction with the middle piece. 
Its anterior surface , convex from side to side, concave from above downwards, is 
smooth, and affords attachment on each side to the Pectoral is major and sternal 
origin of the Sterno-eleido-mastoid muscle. In well-marked bones, ridges limiting 
the attachment of these muscles are very distinct. Its posterior surf are, concave 
and smooth, affords attachment on each side to the Sterno-hyoid and Sterno-thyroM 
muscles. The superior border , the thickest, presents at its centre the interclavi* 
cular notch, and on each side an oval articular surface, directed upw ards, backward*, 
and outw'ards, for articulation with the sternal end of the clavicle. The inferior 
border presents an oval rough surface, covered in the recent state with a thin layer 
of cartilage, for articulation with the second portion of the hone. The lateral 
borders are marked superiorly by an articular depression for the first costal earth 
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Fig. on.—Sternum and Costal Cartilages. Anterior Surface. 
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lage, and below by a half facet, which, with a similar facet on the upper angle of 
the middle portion of the bone, forms a notch for the reception of the costal car¬ 
tilage of the second rib. These articular surfaces are separated by a curved edge, 
which slopes from above downwards and inwards. 

The Second Piece of the sternum, or gladiolus , considerably longer, narrower, 
and thinner than the superior, is broader below than above. Its anterior surface 
is nearly flat, directed upwards and forwards, and marked by three transverse lines 
which cross the bone opposite the third, fourth, and fifth articular depressions. 
These lines indicate the point of union of the four separate pieces of which this 
part of the bone consists at an early period of life. At the junction of the third 
and fourth pieces, is occasionally seen an orifice, tlie sternal foramen; it varies in 
size and form in different individuals, and pierces the hone from before backwards. 
This surface affords attachment on each side to the sternal origin of the Pectoralis 
major. The posterior surface , slightly concave, is also marked by -three transverse 
lines; but they are less distinct than those on the anterior surface: this surface 
affords attachment below, on each side, to the Triangularis sterni muscle, and occa¬ 
sionally presents the posterior opening of the sternal foramen. The superior border 
is marked by an oval surface for articulation with the manubrium. The inferior 
border is narrow and articulates with the ensiform appendix. Each lateral border 
presents five articular depressions ; the first, at each superior angle, is a half facet 
for the lower half of the cartilage of the second rib, the three succeeding depres¬ 
sions receive the cartilages of the third, fourth, and fifth ribs, whilst each inferior 
angle presents a half facet for the upper half of the cartilage of the seventh rib. 
These depressions are separated by a series of curved interarticular notches, 
which diminish in length from above downwards. 

The Third Piece of the sternum, the ensiform or xiphoid appendix , is the smallest 
of the three: it is thin and elongated in form, cartilaginous in structure in youth, 
but more or less ossified at its upper part in the adult. Its anterior surface affords 
attachment to the costo-xiphoid ligaments; its posterior surface , to some of the 
fibres of the Diaphragm and Triangularis sterni muscles; its lateral borders , to 
the aponeurosis of the abdominal muscles. Above, it is continuous with the lower 
end of the gladiolus ; below, by its pointed extremity, it gives attachment to the 
linea alba, and at each superior angle presents a half facet for the lower half of 
the cartilage of the seventh rib. This portion of the sternum is very various in 
appearance, being sometimes pointed, broad and thin, sometimes bifid, or perforated 
by a round hole, occasionally curved, or deflected considerably to one or the other 
side. 

Structure. This bone is composed of a considerable amount of loose spongy 
tissue within, covered externally with a very thin layer of compact tissue. 

Development. The sternum, including the ensiform appendix, is developed 
by six centres; one for the first piece or manubrium, four for the second 
piece or gladiolus, and one for the ensiform appendix. The sternum is entirely 
cartilaginous up to the middle of foetal life, and when ossification takes place, the 
ossific granules are deposited in the middle of the interval between the articular 
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Fig. 08.—Development of Sternum, by Six Centres. 



depressions for the costal 
cartilages, in the following 
order (Fig. 5$). In the 
first piece, between the fifth 
and sixth months; in the 
second and third, between 
the sixth and seventh: 
in the fourth piece, at the 
ninth month; in the fifth, 
within the first year, or 
between the first and 
second years after birth: 
and in the ensiform appen* 


the first and 
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dix, between tlic second and 
the seventeenth or eighteenth 
years, by a single centre, 
which makes its appearance 
at the upper part, and pro¬ 
ceeds gradually downwards. 
To these may be added the 
occasional existence, as de¬ 
scribed by Breschet, of two 
small cpisternal centres, 
which make their appearance 
one on each side of the inter- 
clavicular notch. It occa¬ 
sionally happens that some 
of these divisions are formed 
from more than one centre, 
the number and position of 
which vary (Fig. 00). Thus 
the first piece may have two, 
three, or even six centres; 
the second piece has seldom 
more than one; the third, 
fourth, and fifth pieces, are 
often formed from two cen¬ 
tres placed laterally, the 
irregular union of which 
will serve to explain the 
occasional occurrence of the 
sternal foramen (Fig. 61), 
or of the vertical fissure 
which occasionally intersects 
this part of the bone. 
Union of these various parts 
commences from below, and 
proceeds upwards, taking 
place in the following order 
(Fig. 50). The fifth piece 
is joined to the fourth soon 
after puberty; the fourth to 
the third, between the twen¬ 
tieth and twenty-fifth years; 
the third to the second be¬ 
tween the thirty-fifth and 
fortieth years; the second 
is rarely joined to the 
first except in very advanced 
age. 


Fig. 09. 




f*r 1 * f y tree 2 or wore metres 

£'■"*usually on* 

ZT? 

/*Oi 
o* . 


■2filoCcti fatiru Uy 


Fig. 01. 


And in 
3 /ode of 

Union 



Arrest of Develop went 
tf lateral pieces product no 

- Sternal fissure Sc 

- Sternal foramen 


Articulations. With the clavicles, and seven costal cartilages on each side. 
Attachment of Muscles. The Pectoralis major, Sterno-cleido-mastoid, Sterno¬ 
hyoid, Sterno-thyroid, Triangularis sterni, aponeurosis of the Obliquus externus, 
Obliquus interims, and Transversalis muscles, Rectus, and Diaphragm. 


Tiie Ribs. 


1 lie ribs are elastic arches of bone, which form the chief part of the thoracic 
walls, fhey are twelve in number on each side ; but this number may be increased 
bv the development of a cervical or lumbar rib, or may be diminished to eleven. The 
first seven are connected behind with the spine, and in front with the sternum, 
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Fijj. 6*2.—A Central Kib of Hi^ht Side. 
Inner Surface. 


through the intervention of the costal cartilages: they are called vertebrosternal 
or true ribs. '1 he remaining five are false ribs: of these the first three, being 
~ - — - - connected behind with the spine, and in 

front with the costal cartilages, are called 
the vertebro-costal ril%; the last two are 
connected with the vertebrae only, being 

free at their anterior extremities: they are 

termed vertebral or floating ribs . The 
ribs vary in their direction, the upper ones 
being placed nearly at right angles with 
the spine; the lower ones are placed 
obliquely, so that the anterior extremity 
is lower than the posterior. The extent 
of obliquity reaches its maximum at the 
ninth rib, gradually decreasing from that 
point towards the twelfth. The ribs are 
situated one beneath the other in such 
a manner that spaces are left between 
them: these are called intercostal spaces. 
Their length corresponds to the length of 
the ribs, their breadth is more considerable 
in front than behind, and between the 
upper than between the lower ribs. The 
ribs increase in length from the first to 
the eight, when they again diminish to 
the twelfth. In breadth they decrease 
from above downwards; in each rib the 
greatest breadth is at the sternal extre¬ 
mity. 

Common characters of the Ribs (Fig. 62). 
Take a rib from the middle of the series 
in order to study its common characters. 
Each rib presents two extremities, a pos¬ 
terior or vertebral, an anterior or sternal, 
and an intervening portion, the body or 
shaft. The posterior or vertebral e'xtrt- 
mit[/ presents for examination a head, 
neck, and tuberosity. 

The head ( Fig. 63) is marked by a kid¬ 
ney-shaped articular surface, divided by a 
horizontal ridge into two facets, for articu¬ 
lation with the costal cavity, formed by the 
junction of the bodies of two contiguous 
dorsal vertebra*; the upper facet is small, 
the inferior one of large size; the ridge 
separating them serves for the attachment 
of the interarticular ligament. 

The neck is that flattened portion of the 
rib which extends outwards from the head; 
it is about an inch long, and rests upon 
the transverse process of the inferior of 
the two vertebrae with which the head 
articulates. Its anterior surface is flat 
and smooth, its posterior rough, for the 
attachment of the middle costo-transverse 
ligament. Of its two borders, the supe¬ 
rior presents a rough crest for the attach- 
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moilt of the anterior costo-transverse ligament; its inferior border is rounded. 
On the outer surface of the neck, just where it joins the shaft, is an eminence, the 
tuberosity; it consists of two portions, an articular and a non-artieular. The 
(vfteulai portion, the most internal and inferior of the two, presents a small oval 
surface, directed downwards, backwards, and inwards, for articulation with the 
extremity of the transverse process ot the vertebra below it. The non-articular 
portion is a rough elevation, which affords attachment to the posterior costo-trans¬ 
verse ligament. 

Fig. G3.—Vertebral Extremity of a Rib. External Surface. 
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The shaft presents two surfaces, an external and an internal; and two borders, 
a superior and an inferior. The external surface is convex, and marked for the 
attachment of muscles. At its posterior part, a little in front of the tuberosity, is 
seen a prominent line, directed obliquely from above, downwards and outwards: 
this gives attachment to a tendon of the Sacro-lumbalis muscle, and is called the 
angle. At this point, the rib is bent upon itself in two directions. If the rib is 
laid upon its lower border, it will he seen that the anterior portion of the shaft, as 
far as the angle, rests upon this surface, while the vertebral end of the bone, 
beyond the angle, is bent inwards and at the same time tilted upwards. The 
distance between the angle and the tuberosity increases gradually from the second 
to the tenth rib. This portion of bone is rounded, rough, and irregular, and 
serves for the attachment of the Longissimus dorsi. The portion of hone between 
the angle and sternal extremity is also slightly twisted upon its own axis, the 
external surface looking downwards behind the angle, a little upwards in front of 
it. This surface presents, towards its sternal extremity, an oblique line, the ante¬ 
rior angle. The internal surface is concave, smooth, and presents the orifices of 
two or three nutrient foramina, the course of w hich is directly backwards towards 
the vertebral extremity. This surface looks a little upwards, behind the angle; a 
little dow nw ards, in front of it. The superior border , thick and rounded, is marked 
by an external and an internal lip, more distinct behind than in frof^^they serve 
for the attachment of the External and Internal intercostal muscles, inferior 
border , thin and sharp, has attached the External intercostal muscle. This border 
is marked on its inner side by a deep groove, which commences at the tuberosity 
and gradually becomes lost at the junction of the anterior with the middle third of 
the bone. At the hack part of the bone, this groove belongs to the inferior border; 
but just in front of the angle, where it is deepest and broadest, it corresponds to 
the internal surface; it lodges the intercostal vessels and nerve. Its superior edge 
is rounded and continued back as far as the vertebral extremity; it serves for the 
attachment of the Internal intercostal muscle. Its inferior edge corresponds to the 
lower margin of the rib, and gives attachment to the External intercostal. The 
anterior or sternal extremity is flattened, and presents a porous oval concave 
depression, into which the costal cartilage is received. 


Peculiar Ribs. 

The peculiar ribs which require especial consideration, arc five in number, viz., 
the first, second, tenth, eleventh, and twelfth. 

The first rib (Fig. l>4) is one of the shortest and most curved of all the ribs ; it 
is broad, flat, and placed horizontally at the upper part of the thorax, its surfaces 
looking upwards and downwards; and its borders, inwards and outwards. The 
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head is of small size, rounded, and presents only a single articular facet for arti- 
dilation with the body of the first dorsal vertebra. The neck is narrow and 
rounded. The tuberosity, thick and prominent, rests on the outer border. 
There is no angle, and it is not twisted on its axis. The upper surface of the 

Peculiar Ribs. 
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shaft is marked towards its anterior part by two shallow depressions, separated 
from one another by a ridge, which becomes more prominent towards the internal 
border, where it terminates in a tubercle; this tubercle and ridge serve for the 
attachment of the Scalenus anticus muscle, the groove in front of it transmitting 
the subclavian vein; that behind it, the subclavian artery. The inferior 
is smooth, and destitute of the groove observed on the other ribs. The out# 
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border is convex, thick, and rounded; the inner, concave, thin, and sharp, and 
marked about its centre by the tubercle before mentioned. The anterior extremity 
is larger and thicker than any of the other ribs. 

The second rib (Fig. 65) is much longer than the first, but bears a very considerable 
resemblance to it in the direction of its curvature. The non-articular portion of the 
tuberosity is occasionally only slightly marked. The angle is slight, and situated 
close to the tuberosity, and the rib is not twisted, so that both ends touch any 
plane surface upon which it may be laid. The shaft is not horizontal, like that of 
the first rib; its external surface , which is convex, looking upwards and a little 
outwards ; it presents near the middle a rough eminence for the attachment of part 
of the first, and the second serration of the Serratus magnus. The inner surface , 
smooth and concave, is directed downwards and a little inwards ; it presents a short 
groove towards its posterior part. 

The tenth rib (Fig. 66) has only a single articular surface on its head. 

The eleventh and twelfth ribs (Figs. 67 and 68) have each a single articular 
Surface on the head, which is of rather large size ; they have no neck or tuberosity, 
and are pointed at the extremity. The eleventh lias a slight angle and a shallow 
groove on the lower border. The twelfth has neither, and is much shorter than 
the eleventh. 

Structure . The ribs consist of a quantity of cancellous tissue, inclosed in a thin 
compact layer. 

Development . Each rib, with the exception of the last two, is developed by 
three centres, one for the shaft, one for the head, and one for the tubercle. The 
last two have only two centres, that for the tubercle being wanting. Ossification 
commences in the body of the ribs at a very early period, before its appearance in 
the vertebrae. The epiphysis of the head, which is of a slightly angular shape, 
and that for the tubercle, of a lenticular form, make their appearance between the 
sixteenth and twentieth years, and do not become united to the rest of the bone 
until about the twenty-fifth year. 

Attachment of Muscles. The Intercostals, Scalenus anticus, Scalenus medius, 
Scalenus posticus, Pectoralis minor, Serratus magnus, Obliquus externus, Trans- 
versalis, Quadratus lumborum, Diaphragm, Latissimus dorsi, Serratus posticus 
superior, Serratus posticus inferior, Sacro-lumbalis, Musculus accessorius ad sacro- 
lumbalem, Longissimus dorsi, Cervicalis ascendens, Levatores costarum. 

Tiie Costal Cartilages. 

The Costal Cartilages (Fig. 56) are white elastic structures, which serve to pro¬ 
long the ribs forward to the front of the chest, and contribute very materially 
to the elasticity of this cavity. The seven first are connected with the sternum, 
the three next with the lower border of the cartilage of the preceding rib. The 
cartilages of the two last ribs, which have pointed extremities, float freely in the 
parietes of the abdomen. Like the ribs, the costal cartilages vary in their length, 
breadth, and direction. They increase in length from the first to the seventh, and 
gradually diminish to the last. They diminish in breadth, as well as the intervals 
between them, from the first to the last. They arc broad at their attachment to the 
ribs, and taper towards their sternal extremities, excepting the two first, which 
are of the same breadth throughout, and the sixth, seventh, and eighth, which are 
enlarged where their margins are in contact. In direction they also vary ; the first 
descends a little, the second is horizontal, the third ascends slightly, whilst all the 
rest follow the course of the ribs for a short extent, and then ascend to the sternum 
or preceding cartilage. Each costal cartilage presents two surfaces, two borders, 
and two extremities. The anterior surface is convex, and looks forwards and 
upwards ; that of the first gives attachment to the costo-clavicular ligament; that of 
the first, second, third, fourth, fifth, and sixth at their sternal ends to the Pectoralis 
major. The others are covered, and give partial attachment to some of the 
great flat muscles of the abdomen. The posterior surface is concave, and directed 
backwards and downwards, the six or seven inferior ones affording attachment 
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to the Transversal is and Diaphragm muscles. Of the two borders, the superior is 
concave, the inferior, convex : they afford attachment to the intercostal muscles, the 
upper border of the sixth giving attachment to the Pectoralis major muscle. The 
contiguous borders also of the sixth, seventh, and eighth, and sometimes the ninth 
and tenth costal cartilages present smooth oblong surfaces at the points where they 
articulate. Of the two extremities, the outer one is continuous with the osseous 
tissue of the rib to which it belongs. The inner extremity ot the first is continuous 
with the sternum: the six next have rounded extremities, which are received into 
shallow concavities on the lateral margins of the sternum. The inner extremities 
of the eighth, ninth, and tenth costal cartilages are pointed, and lie in contact with 
the cartilage above. Those of the eleventh and twelfth are free and pointed. 

In the male, the first costal cartilage becomes more or less ossified in the adult, 
and is often connected to the sternum by hone. Ossification of the remaining 
cartilages also occurs to a variable extent after the middle of life, those of the 
true ribs being first ossified. In the female, the process of ossification does not 
take place until old age. The costal cartilages are most elastic in youth, those of 
the false ribs being more so than the true. In old age they become of a deep 
yellow color. 

Attachment of Muscles. The Subclavius, Sterno-thyroid, Pectoralis major, 
Internal oblique, Trausversalis, Rectus, Diaphragm, Triangularis sterni, Internal 
and External intercostals. 

THE PELVIS. 

The Pelvis is composed of four bones. The two Ossa Innominata. which hound 
it in front and at the sides, and the Sacrum and Coccyx, which complete it behind. 

The Os Innominatum. 

The Os Innominatum , so called from bearing no resemblance to any known 
object, is a large irregular-shaped bone, which, with its fellow of the opposite 
side, forms the sides and anterior wall of the pelvic cavity. In young subjects, 
it consists of three separate parts, which meet and form the large eup-like cavity, 
situated near the middle of the outer side of the bone: and, although in the adult 
these have become united, it is usual to describe the bone as divisible into three 
portions, the ilium, the ischium, and the pubes. 

The ilium is the superior broad and expanded portion which runs upwards 
from the upper and back part of the acetabulum, and forms the prominence of the 
hip. 

The ischium is the inferior and strongest portion of the bone; it proceeds 
downwards from the acetabulum, expands into a large tuberosity, and then curving 
upwards, forms with the descending ramus of the pubes a large aperture, the 
obturator foramen. 

The pubes is that portion which runs horizontally inwards from the inner 
side of the acetabulum for about two inches, then makes a sudden bend, and 
descends to the same extent: it forms the front of the pelvis, and supports the 
external organs of generation. 

The Ilium presents for examination two surfaces, an external and an internal, 
a crest, and two borders, an anterior and a posterior. 

External Surface or Dorsum of the Ilium (Fig. (>9). The hack part of this 
surface is directed backwards, downwards, and outwards; its front part forwards, 
downwards, and outwards. It is smooth, convex in front, deeply concave behind; 
bounded above by the crest, below by the upper border of the acetabulum, in 
front and behind by the anterior and posterior borders. This surface is crossed 
in an arched direction by three semicircular lines, the superior, middle, and 
inferior curved lines. The superior curved line, the shortest of the three, 
commences at the crest, about two inches in front of its posterior extre¬ 
mity ; it is at first distinctly marked, but as it passes downwards and out¬ 
wards to the back part of the great sacro-sciatic notch, where it terminates 
it becomes less marked, and is often altogether lost. The rough surface 
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included between this line and the crest, affords attachment to part of the 
Gluteus in axioms above, a few fibres of the Pyrifonnis below. The middle curved 
line, the longest of the three, commences at the crest, about an inch behind its 


Fig. r>9. —Right Os Innominatum. External Surface. 



anterior extremity, and, taking a curved direction downwards and backwards, 
terminates at the upper part of the great sacro-sciatic notch. 1 he space between 
the middle, the superior curved lines, and the crest, is concave, and affords attach¬ 
ment to the Glutmus medins muscle. Near the central part of this line may often 
he observed the orifice of a nutritious foramen. The inferior curved line, 
the least distinct of the three, commences in front at the upper part of the 
anterior inferior spinous process, and taking a curved direction backwards and 
downwards, terminates at the anterior part of the great sacro-sciatic notch. 1 he 
surface of bone included between the middle and inferior curved lines, is concave 
from above downwards, convex from before backwards, and affords attachment to 
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the Glutaeus minimus muscle. Beneath the inferior curved line, and corresponding 
to the upper part of the acetabulum, is a smooth eminence (sometimes a depression), 
to which is attached the reflected tendon of the Rectus femoris muscle. 

The Internal Surf are (Fig. 70 ) of the ilium is bounded above by the crest, 

Fig. 70.—Rigbi Or Innominamm. Internal Surface. 


below by a prominent line, the linea ilio-pectinea, and before and behind by the 
anterior and posterior borders. It presents anteriorly, a large, smooth, concave 
surface, called the internal iliac fossa, or venter of the ilium; it lodges the 
Ili acus muscle, and presents at its lower part the orifice of a nutritious canal. 
Behind the iliac fossa is a rough surface, divided into two portions, a superior anti 
an inferior. The inferior, or auricular portion, so called from its resemblance to the 
external ear, is coated with cartilage in the recent state, and articulates with a 
similar shaped surface on the side of the sacrum. The superior portion is con¬ 
cave and rough for the attachment of the posterior saero-iliac ligaments. 

The crest of the ilium is convex in its general outline and sinuously curved, 
being bent inwards anteriorly, outwards posteriorly. It is longer in the female 
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than in the male, very thick behind, and thinner at the centre than at the 
extremities. It terminates at either end in a prominent eminence, the anterior 
superior, and posterior superior spinous process. The surface of the crest is 
broad, and divided into an external lip, an internal lip, and an intermediate 
space. To the external lip is attached the Tensor vaginae femoris, Obli<]uus 
externus abdominis, and Latissimus dorsi, and by its whole length the fascia 
lata; to the interspace between the lips, the Internal oblique; to the internal 
lip, the Transversals, Quadratics lumborum, and Erector spime. 

The anterior border of the ilium is concave. It presents two projections 
separated by a notch. Of these, the uppermost, formed by the junction of the 
crest and anterior border, is called the anterior superior spinous process of 
the ilium, the outer border of which gives attachment to the fascia lata, and the 
origin of the Tensor vaginae femoris, its inner border, to the lliacus internus, 
whilst its extremity affords attachment to Poupart’s ligament and the origin of 
the Sartorius. Beneath this eminence, is a notch which gives attachment to the 
Sartorius muscle, and across which passes the external cutaneous nerve. Below 
the notch is the anterior inferior spinous process, which terminates in the upper 
lip of the acetabulum ; it gives attachment to the straight tendon of the Rectus 
femoris muscle. On the inner side of the anterior inferior spinous process, is a 
broad shallow groove, over which passes the lliacus muscle. The posterior 
border, shorter than the anterior, also presents two projections separated by a 
notch, the posterior superior, and the posterior inferior spinous processes. The 
former corresponds with that portion of the posterior surface of the ilium, which 
serves for the attachment of the sac ro-iliac ligaments, the latter to the auricular 
portion which articulates with the sacrum. Below the posterior inferior spinous 
process, is a deep notch, the great sacro-sciatic. 

The Ischium forms the inferior and posterior part of the os innominatum. It 
is divisible into a thick and solid portion, the body, and a thin ascending part, the 
ramus. The body, somewhat triangular in form, presents three surfaces, an 
external, internal, and posterior, and three borders. The external surface cor¬ 
responds to that portion of the acetabulum formed by the ischium; it is smooth 
and concave above, and forms a little more than two-fifths of that cavity; its 
outer margin is bounded by a prominent rim or lip, to which the cotyloid fibro- 
cartilage is attached. Below the acetabulum, between it and the tuberosity, is a 
deep groove, along which the tendon of the Obturator externus muscle runs, as 
it passes outwards to be inserted into the digital fossa of the femur. The internal 
surface is smooth, concave, and forms the lateral boundary of the true pelvic 
cavity; it is broad above, and separated from the venter of the ilium by the linea 
ilio-pectinea, narrow below, its posterior border being encroached upon a little below 
its centre, by the spine of the ischium, above and below which are the greater and 
lesser sacro-sciatic notches; in front it presents a sharp margin, which forms the 
outer boundary of the obturator foramen. This surface is perforated by two or 
three large vascular foramina, and affords attachment to part of the Obturator 
internus muscle. 

The posterior surface is quadrilateral in form, broad and smooth above, narrow 
below where it becomes continuous with the tuberosity; it is limited in front by 
the margin of the acetabulum, behind by the front part of the great sacro-sciatic 
notch. This surface supports the Pyriformis, the two Gemelli, and the Ob¬ 
turator internus muscles, in their passage outwards to the great trochanter. 
The body of the ischium presents three borders, posterior, inferior, and internal. 
The posterior border presents, a little below the centre, a thin and pointed 
triangular eminence, the spine of the ischium, more or less elongated in different 
subjects. Its external surface gives attachment to the Gemellus superior, its 
internal surface to the Coccygcus and Levator ani, whilst to the pointed extremity 
is connected the lesser sacro-sciatic ligament. Above the spine is a notch oi large 
size, the great sacro-sciatic, converted into a foramen by the lesser sacro-sciatic 
ligament; it transmits the Pyriformis muscle, the gluteal vessels ami nerve 
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passing out above this muscle, the sciatic, and internal pudic vessels and nerve, 
and a small nerve to the Obturator interims muscle below it. Below the spine is 
a smaller notch, the lesser sacro-sciatic; it is smooth, coated with cartilage in the 
recent state, the surface of which presents numerous markings corresponding to 
the subdivisions of the tendon of the Obturator interims which winds over it. 
It is converted into a foramen by the sacro-sciatic ligaments, and transmits the 
tendon of the Obturator interims, the nerve which supplies this muscle, and the 
pudic vessels and nerve. The inferior border is thick and broad: at its point of 
junction with the posterior is a large rough eminence, upon which the body rests 
in sitting; it is called the tuberosity of the ischium. The internal border is thin, 
and forms the outer circumference of the obturator foramen. 

The tuberosity , situated at the junction of the posterior and inferior borders, 
presents for examination an external lip, an internal lip, and an intermediate 
space. The external lip gives attachment to the Quadratus femoris and part of 
the Adductor magnus muscles. The inner lip is bounded by a sharp ridge for the 
attachment of a falciform prolongation of the great sacro-sciatic ligament, pre¬ 
sents a groove on the inner side of this for the lodgment of the intend pudic 
vessels and nerve, and more anteriorly has attached the Transversus perimei, 
Erector penis, and Compressor uretlme muscles. The intermediate surface pre¬ 
sents four distinct impressions. Two of these, seen at the front part of the 
tuberosity, are rough, elongated, and separated from each other by a prominent 
ridge; the outer one gives attachment to the Adductor magnus, the inner one to 
the great sacro-sciatic ligament. Two situated at the back part are smooth, 
larger in size, and separated by an oblique ridge: from the upper and outer arises 
the Semi-membranosus; from the lower and inner, the Biceps and Semi-tcmlino- 
sus. The most superior part of the tuberosity gives attachment to the Gemc^us 
inferior. 

The ramus is the thin flattened part of the ischium, which ascends from the tube¬ 
rosity upwards and inwards, and joins the ramus of the pubes, their point of junction 
being indicated in the adult by a rough eminence. Its outer surface is rough for 
the attachment of the Obturator externus muscle. Its inner surface forms part of 
the anterior wall of the pelvis. Its inner border is thick, rough, slightly everted, 
forms part of the outlet of the pelvis, and serves for the attachment of the crus 
penis. Its outer border is thin and sharp, and forms part of the inner margin of 
the obturator foramen. 

The Pubes forms the anterior part of the os innominatum: it is divisible into a 
horizontal ramus or body, and a perpendicular ramus. 

The both/, or horizontal ramus, presents for examination two extremities, an 
outer and an inner, and four surfaces. The outer extremity, the thickest part of 
the hone, forms one-fifth of the cavity of the acetabulum: it presents above, a 
rough eminence, the iiio-pectineal, which serves to indicate the point of junction 
of the ilium and pubes. The inner extremity of the body of the bone is the 
symphysis: it is oval, covered by eight or nine-transverse ridges, or a series of 
nipple-like processes arranged in rows, separated by grooves; they serve for the 
attachment of the interarticular fibro-cartilage, placed between it and the oppo¬ 
site bone. Its upper surface, triangular in form, wider externally than in¬ 
ternally, is bounded behind by a sharp ridge, the pectineal line, or linea 
iHo-pectinea, which, running outwards, marks the brim of the true pelvis. The 
surface of bone in front of the pubic portion of the linea ilio-pectinea, serve* 
for the attachment of the Pcctineus muscle. This ridge terminates internally 
at a tubercle, which projects forwards, and is called the spine of the pubes. 
The portion of hone included between the spine and inner extremity of the 
pubes is called the crest; it serves for the attachment of the Rectus/Pynum¬ 
dahs, and conjoined tendon of the Internal oblique and Transversal is. The 
point of junction of the crest with the symphysis is called the angle of thepube*- 
The inferior surface presents externally a broad and deep oblique groove, for 
the passage of the obturator vessels and nerve: and internally a sharp margin, 
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which forms part of the circumference of the obturator foramen. Its external 
surface is flat and compressed, and serves for the attachment of muscles. Its 
internal surface , convex from above downwards, concave from side to side, is 
smooth, and forms part of the anterior wall ot the pelvis. The descending ramus 
ot the pubes passes outwards and downwards, becoming thinner and narrower as it 
descends, and joins with the ramus of the ischium. Its external surface, is rough, 
for the attachment of muscles. Its inner surface is smooth. Its inner border is 
thick, rough, and everted, especially in females. In the male it serves for the 
attachment of the crus penis. Its outer border forms part of the circumference of 
the obturator foramen. 

The cotyloid cavity or acetabulum is a deep cup-shaped hemispherical depres¬ 
sion: formed internally by the pubes, above by the ilium, behind and below by 
the ischium, a little less than tw r o-fifths being formed by the ilium, a little more 
than two-fifths by the ischium, and the remaining fifth by the pubes. It is 
bounded by a prominent uneven rim, which is thick and strong above, and serves 
for the attachment of a fibro-cartilaginous structure, which contracts its orifice 
and deepens the surface for articulation. It presents on its inner side a deep 
notch, the cotyloid notch, which transmits the nutrient vessels into the interior of 
the joint, and is continuous with a deep circular depression at the bottom of the 
cavity: this depression is perforated by numerous apertures, lodges a mass of fat, 
and its margins serve for the attachment of the ligamentum teres. The notch is 
converted, in the natural state, into a foramen bv a dense ligamentous band 


Fig. 71.—Plan of the Development of the Os Innominatum. 
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which passes across it. Through this foramen the nutrient vessels and nerves 
enter the joint. 

The obturator or thyroid foramen is a large aperture, situated between the 
ischium and pubes. In the male it is large, of an oval form, its longest diameter 
being obliquely from above downwards: in the female smaller, and more triangu- 
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lar. It is bounded by a thin uneven margin, to which a strong membrane is 
attached; and presents at its upper and outer part a deep groove, which runs 
from the pelvis obliquely forwards, inwards, and downwards. It is converted 
into a foramen by the obturator membrane, and transmits the obturator vessels 
and nerve. 

Structure. This bone consists of much cancellous tissue, especially where it is 
thick, inclosed between two layers of thick and dense compact tissue. In the 
thinner parts of the bone, as at the bottom of the acetabulum, and centre of the 
iliac fossa, it is usually semi-transparent, and composed entirely of compact tissue. 

Development (Fig. tl). By eiijht centres: three primary—one for the ilium, one 
for the ischium, and one for the pubes; and five secondary—one for the crest of the 
ilium its whole length, one for the anterior inferior spinous process (said to occur 
more frequently in the male than the female), one for the tuberosity of the ischium, 
one for the symphysis pubis (more frequent in the female than the male), and one 
for the Y-shaped piece at the bottom of the acetabulum. These various centres 
appear in the following order: First, in the ilium, at the lower part of the bone, 
immediately above the sciatic notch, at about the same period that the develop¬ 
ment of the vertebrae commences. Secondly, in the body of the ischium, at about 
the third month of foetal life. Thirdly, in the body of the pubes, between the 
fourth and fifth months. At birth, these centres are quite separate; the crest, 
the bottom of the acetabulum, and the rami of the ischium and pubes, being still 
cartilaginous. At about the sixth year, the rami of the pubes and ischium are 
almost completely ossified. About the thirteenth or fourteenth year, the three 
divisions of the bone have extended their growth into the bottom of the acetabu¬ 
lum, being separated from each other by a Y-shaped portion of cartilage, which 
now presents traces of ossification. The ilium and ischium then become joined, 
and lastly the pubes, through the intervention of the portion above mentioned. 
At about the age of puberty, ossifie matter appears in each of the remaining por¬ 
tions, and they become joined to the rest of the hone about the twenty-fifth year. 

Articulations. With its fellow of the opposite side, the sacrum and femur. 

Attachment of Muscles. Ilium. To the outer lip of the crest, the Tensor 
vaginae femoris, Obliquus externus abdominis, and Latissimus dorsi; to the internal 
lip, the Transversal is, Quadratus lumborum, and Erector spime; to the interspace 
between the lips, the Obliquus interims. To the outer surface of the ilium, the 
Glut am s maximus, Glutseus tnedius, Glutams minimus, reflected tendon of Rectus, 
portion of Pyriformis: to the internal surface, the Iliacus; to the anterior border, 
the Sartorius and straight tendon of the Rectus. To the Ischium. Its outer 
surface, the Obturator externus; internal surface. Obturator interims and Levator 
ani. To the spine. The Gemellus superior, Levator ani, and Coecygeus. To 
the tuberosity, the Biceps, Semi-tendinosus, Semi-membranosus, Quadratus femoris. 
Adductor magnus, Gemellus inferior, Transvcrsus perinsei, Erector penis. To the 
jntbes. The Obliquus externus, Obliquus interims, Transversalis, Rectus, Pyra- 
midalis. Psoas parvus, Pectineus, Adductor longus. Adductor brevis, Gracilis, Obtu¬ 
rator externus and interims. Levator ani, Compressor urethra?, and occasionally a 
few fibres of the Accelerator urinae. 

The Pelvis. 

The pelvis is stronger and more massively constructed than either of the other 
osseous cavities already considered; it is connected to the lower end of the spine, 
which it supports, and transmits its weight to the lower extremities, upon which 
it rests. It is composed of four bones,—the two ossa innominata, which hound it 
on either side and in front; and the sacrum and coccyx, which complete it 
behind. 

The pelvis is divided by a prominent line, the linea ilio-pectinea, into a false 
and true pelvis. 

The false pelvis is all that expanded portion of the pelvic cavity which i> 
situated above the linea ilio-pectinea. It is bounded on each side by the ossa ilk; 
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in front it is incomplete, presenting a wide interval between the anterior superior 
spinous processes of tlie ilia on either side, filled up in the recent state by the 
parietes of the abdomen: behind in the middle line, is a deep notch. This broad 
shallow cavity is admirably adapted to support the intestines, and to transmit part 
of their weight to the anterior wall of the abdomen. 

The true pelvis is all that part of the pelvic cavity which is situated beneath 
the linea ilio-pectinea. It is smaller than the false pelvis, but its walls are more 
perfect. For convenience of description, it may be divided into a superior circum¬ 
ference or inlet, an inferior circumference or outlet, and a cavity. 

The superior circumference forms the margin or brim of the pelvis, the included 
space being called the inlet . It is formed by the linea ilio-pectinea, completed in 
front by the spine and crest of the pubes, and behind by the anterior margin of the 
base of the sacrum and saero-vertebral angle. 

The inlet of the pelvis is somewhat cordate in form, obtusely pointed in front, 
diverging on either side, and encroached upon behind by the projection forwards 
of the promontory of the sacrum. It has three principal diameters: antero-pos- 
terior (sacro-pubic), transverse, and oblique. The antero-posterior extends from 
the sacro-vertebral angle to the symphysis pubis: its average measurement is four 
inches. The transverse extends across the greatest width of the pelvis, from the 
middle of the brim on one side, to the same point on the opposite: its average 
measurement is five inches. The oblique extends from the margin of the pelvis 
corresponding to the ilio-pectineal eminence on one side, to the sacro-iliac sym¬ 
physis on the opposite side: its average measurement is also five inches. 

The cavity of the true pelvis is hounded in front by the symphysis pubis; 
behind, by the concavity of the sacrum and coccyx, which, curving forwards 
above and below, contracts the inlet and outlet of the canal; and laterally, it is 
bounded by a broad, smooth, quadrangular plate of bone, corresponding to the 
inner surface of the body of the ischium. Tin's cavity is shallow in front, mea¬ 
suring at the symphysis an inch and a half in depth, three inches and a half in 
the middle, and four inches and a half posteriorly. From this description, it will 
be seen that the cavity of the pelvis is a short, curved canal, considerably deeper 
on its posterior than on its anterior wall, and broader in the middle than at either 
extremity, from the projection forwards of the sacro-coccygeal column above and 
below. This cavity contains, in the recent subject, the rectum, bladder, and part 
of the organs of generation. The rectum is placed at the back of the pelvis, and 
corresponds to the curve of the sacro-coccygeal column: the bladder in front 
behind the symphysis pubis. In the female, the uterus and vagina occupy the 
interval between these parts. 

The lower circumference of the pelvis is very irregular, and forms what is 
called the outlet. It is bounded by three prominent eminences: one posterior, 
formed by the point of the coccyx; and one on each side, the tuberosities of the 
ischia. These eminences are separated by three notches: one in front, the pubic 
arch , formed by the convergence of the rami of the ischia arid pubes on each side. 
The other notches, one on each side, are formed by the sacrum and coccyx 
behind, the ischium in front, and the ilium above: these are called the greater 
and lesser saero-sciatw notches; in the natural state they are converted into 
foramina by the lesser and greater sacro-sciatic ligaments. 

The diameters of the outlet of the pelvis arc two, antero-posterior and trans¬ 
verse. The antero-posterior extends from the tip of the coccyx t<> the lower part 
of the symphysis pubis; and the transverse from the posterior part of one ischiatie 
tuberosity, to the same point on the opposite side: the average measurement of 
both is four inches. The antero-posterior diameter varies with the length of the 
coccyx, and is capable of increase or diminution, on account of the mobility of 
this bone. 

Position of the Pelvis . In the erect posture, the pelvis is placed obliquely with 
regard to the trunk of the body; the pelvic surface of the symphysis pubis looking 
upwards and backwards, the concavity of the sacrum and coccyx looking down- 
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wards and forwards. The base of the sacrum, in well-formed female bodies, 
is nearly four inches above the upper border of the symphysis pubis, and the 
apex of the coccyx a little more than half an inch above its lower border. This 
obliquity is much greater in the foetus, and at an early period of life, than in the 
adult. 

Axes of the Pelvis. The plane of the inlet of the true pelvis will be represented 
by a line drawn from the base of the sacrum to the upper margin of the symphy¬ 
sis pubis. A line carried at right angles with this at its middle, would correspond 
at one extremity with the umbilicus, and by the other with the middle of the 
coccyx; the axis of the inlet is therefore directed downwards and backwards. 
The axis of the outlet produced upwards, would touch the base of the sacrum; 
and is therefore directed downwards and forwards. The axis of the cavity is 
curved like the cavity itself: this curve corresponds to the concavity of the 
sacrum and coccyx, the extremities being indicated by the central points of the 
inlet and outlet. 

Differences between the Mole and Female Pelvis. In the male, the bones arc 
heavier, stronger, and more solid, and the muscular impressions and eminences on 
their surfaces more strongly marked. It is altogether more massive in its general 
form : its cavity is deeper and narrower, and its apertures small. In the female , 
the bones are lighter and more delicate, the muscular impressions on its surface 
only slightly marked, and the pelvis generally is loss massive in structure. The 
iliac fossae'are large, and the ilia widely expanded; hence, the great prominence 
of the hips. The cavity is shallow, but capacious, being very broad both in the 
antero-posterior and transverse diameters; the inlet and outlet are also large. 
The obturator foramen is triangular: the tuberosities of the ischia are widely 
separated; the sacrum is wider and less curved; the symphysis pubis not so deep: 
and the arch of the pubis is greater, and its edges more everted. 

In the foetus, and for several years after birth, the cavity of the pelvis is small: 
the viscera peculiar to this cavity in the adult being situated at the lower part of 
the abdomen. 

THE UPPER EXTREMITY. 

The Upper Extremity consists of four parts,—the shoulder, the arm, the fore¬ 
arm, and the hand. The shoulder consists of two bones, the clavicle and the 
scapula. 

The Clavicle. 

The Clavicle (clavis. a 41 key'*), or collar-bone, is a long bone, curved somewhat 
like the Italic letter/, and placed horizontally at the upper and lateral part of the 
thorax, immediately above the first rib. It articulates internally with the upper 
border of the sternum, and with the acromion process of the scapula by its outer 
extremity; serving to sustain the upper extremity in the various positions 
which it assumes, whilst at the same time it allows it great latitude of motion. 
The horizontal plane of the clavicle is nearly straight; but in the vertical plane it 
presents a double curvature, the convexity being in front at the sternal end, an«l 
behind at the scapular end. Its inner two-thirds are of a triangular prismatic 
form, and extend, in the natural position of the bone, from the sternum to the 
coracoid process of the scapula; the outer fourth being flattened from above 
downwards, and extending from the coracoid process to the acromion. It pre¬ 
sents for examination two surfaces, two borders, and two extremities. 

The superior surface (Fig. 72), for the inner three-fourths of its extent, is 
narrow, smooth, of equal diameter throughout, and presents, near the sternal end, 
impressions for the attachment of the Sterno-mastoid muscle behind, the Pectoralis 
major in front. Its outer fourth is broad, flat, uneven, perforated by numerous 
foramina, and covered by the fibres of the Deltoid and Trapezius muscles, which 
encroach upon it considerably in front and behind. 

The inferior surface (Fig. 73), is also narrow for the inner three-fourths of it* 
extent, broader and more flattened externally. Commencing at the sternal extre* 
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mity, may bo seen a small facet for articulation with the cartilage of the first rib, 
continuous with the articular surface at the sternal end of the bone. External to 
this a rough impression, the rhomboid, for the attachment of the costo-clavicular 

Fig. 72.—Left Clavicle. Superior Surface. 
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(rhomboid) ligament. The middle third of this surface is occupied by a longitu¬ 
dinal groove, the subclavian groove, broader externally than internally; it gives 
attachment to the Subclavius muscle, and by its anterior margin to the strong 
aponeurosis which incloses it; internally is a rough surface, the limit of the attach¬ 
ment of the Pectoralis major below. At the junction of the prismatic with the 
flattened portion of the bone, at its posterior border, may be seen a rough eminence, 
the tubercle of the clavicle. This, in the natural position of the bone, surmounts 
the coracoid process of the scapula, and affords attachment to the conoid ligament. 
From this tubercle an oblique line passes forwards and outwards on the under 
surface of the acromial extremity. It is called the oblique line of the clavicle, and 
aflords attachment to the trapezoid ligament. 

The anterior border is broad and convex for its sternal half, and presents a 
rough impression for the attachment of the Pectoralis major muscle. Its outer half 
is a narrow, concave margin, serving for the attachment of the Deltoid: a small 
interval is usually left between the attachments of these muscles, where this 
border is smooth, receiving no muscular fibres. This is the narrowest part of the 
clavicle, and hence the most common seat of fracture. 

The posterior border is broad and deeply concave for the inner two-thirds of 
its extent, affording attachment internally by a small extent of surface, to the 
Sterno-hyoid; convex, narrow, and irregular in its outer third, for the attachment 
of the Trapezius. This border corresponds to the subclavian vessels and brachial 
plexus of nerves, and presents, towards its centre, the foramen for the nutritious 
artery of the bone. 

The internal or sternal end of the clavicle is directed inwards, and a little 
downwards and forwards; it presents a large triangular Licet, concave from before 
backwards, convex from above downwards, which articulates with the sternum 
through the intervention of an interarticular fibro-cartilage; the circumference of 
the articular surface is rough, for the attachment of numerous ligaments. 
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I he outer extremity, directed forwards and outwards, presents a small oval facet, 
for articulation with the acromion process of the scapula. 

Peculiarities of this Bone m the Sexes and m Individuals . In the female, the 
clavicle is less curved, smoother, longer, and more slender than in the male. In 
those persons who perform considerable manual labor, which brings into constant 
aetion the muscles connected with this hone, it acquires considerable bulk, becomes 
shorter, more curved, its ridges for muscular attachment become prominently 
marked, and its sternal end of a prismatic or quadrangular form. 

Structure. The shaft as well as the extremities consists of cancellous tissue, 
invested in a compact layer much thicker in the centre than at either end. The 
clavicle is highly elastic by reason of its curves. From the experiments of Mr. 

ard, it has been shown that it possesses sufficient longitudinal elastic force to 
raise its own weight nearly two feet on a level surface; and sufficient transverse 
elastic force, opposite the centre of its anterior convexity, to raise its own weight 
about a foot. This extent of elastic power must serve to moderate very consider¬ 
ably the effect of concussions received upon the point of the shoulder. 

Development. By two centres: one for the shaft, and one for the sternal’ end 
of the bone. The centre for the shaft appears very early, before any other hone: 
the second centre makes its appearance about the eighteenth or twentieth year, 
and unites with the rest of the bone a few years after. 

Articulations. With the sternum, scapula, and cartilage of the first rib. 

Attachment of Muscles. The Sterno-cleido-mastoid, Trapezius, Pectoralis major. 
Deltoid, Subclavius, and Sterno-hyoid. 


The Scapula. 

The Scapula is a large flat hone, triangular in shape, which forms the back part 
of the shoulder. It is situated at the posterior aspect and side of the thorax, 
between the first and seventh ribs, and presents for examination two surfaces, three 
borders, and three angles. 

1 lie anterior surface , or venter (Fig. 74), presents a broad concavity, the sub- 
scapular fossa, it is marked, in the posterior two-thirds, by several oblique ridges, 
which pass from behind obliquely forwards and upwards, the anterior third being 
smooth. The oblique ridges above-mentioned, give attachment to the tendinous 
inteisections, and the surfaces between them, to the fleshy fibres of the Suhscapu* 
laiis muscle. Hie anterior third of the fossa, which is smooth, is covered by, 
but does not afford attachment to, the fibres of this muscle. This surface is sop- 
rated from the posterior border, by a smooth triangular margin at the superior and 
infeiioi angles, and in the interval between these, by a narrow margin which b 
often deficient. 1 his marginal surface affords attachment throughout its entire 
extent to the Serratus magnus muscle. The subscapular fossa presents a trans¬ 
verse depression at its upper part, called the suhscapular angle; it is in this situ¬ 
ation that the fossa is deepest, and consequently the thickest part of the Subscapu* 
lans muscle lies in a line parallel with the glenoid cavity, and must consequently 
operate most effectively on the humerus which is contained in it. 

J lie posterior surface, or dorsum (Fig. i 5), is convex from above downwards, 
alternately convex and concave from side to side. It is subdivided unequally into 
two parts by the spine; that portion above the spine is called the supraspinous 
fossa, and that below it, the infraspinous fossa. 

The supraspinous fossa, the smaller of the two, is concave, smooth, and broader 
towards the vertebral than at the humeral extremity. It affords attachment by its 
inner two-thirds to the fibres of the Supraspinatus muscle. 

The infraspinous fossa is much larger than the preceding; towards its inner 
side a shallow concavity is seen at its upper part; its centre presents a prominent 
convexity, whilst towards the axillary border is a deep groove, which runs from 
the upper towards the lower part. The inner three-fourths of this surface afford* 
attachment to the Infraspinatus muscle; the outer fourth is only covered by it. 
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without giving origin to its fibres. This surface is separated from tlie axillary 
border by an elevated ridge, which runs from the lower part of the glenoid cavity, 
downwards and backwards to the posterior border, about an inch above the infe¬ 
rior angle. This ridge serves for the attachment of a strong aponeurosis, which 
separates the Infraspinatus from the two Teres muscles. The surface of bone 
between this line and the axillary border is narrow for the upper two-thirds of its 
extent, and traversed near its centre by a groove for the passage of the dorsalis 
scapula* artery; it affords attachment to the Teres minor. Its lower third presents 
a broader, somewhat triangular surface, which gives origin to the Teres major, and 


Fig. 74.—Left Scapula. Anterior Surface, or Venter. 





over which glides the Latissimus dorsi muscle; sometimes this muscle takes origin 
by a few fibres from this part. The broad and narrow portions of bone above 
alluded to are separated by an oblique line, which runs from the axillary border, 
downwards and backwards; to it is attached the aponeurosis separating the two 
Teres muscles from each other. 

The Spine is a prominent plate of bone, which crosses obliquely the inner three- 
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fourths of the dorsum of the scapula at its upper part, and separates the supra- 
spinous from the infraspinous fossa; it commences at the vertebral border )>y 
a smooth triangular surface, over which the Trapezius glides, separated by a bursa ; 
and, gradually becoming more elevated as it passes forwards, terminates in the 
acromion process which overhangs the shoulder joint. The spine is triangular and 
flattened from above downwards, its apex corresponding to the posterior border, its 
base, which is directed outwards, to the neck of the scapula. It presents two 


Fig. 75 .—Left Scapula. Posterior Surface, or Dorsum. 
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sin faces and tinoe borders. Its superior surface is concave, assists in forming the 
supraspinous fossa, and affords attachment to part of the Supraspinatus muscle. 
Its inferior nurture forms part of the infraspinous fossa, gives origin to part of the 
Infraspinatus muscle, and presents near its centre the orifice of a nutritious canal. 
Of the three borders, the anterior is attached to the dorsum of the bone: the 
posterior, or crest of the spine is broad, and presents two lips and an intervening 
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rough interval. To the superior lip is attached the Trapezius, to the extent shown 
in the ngure. A very rough prominence is generally seen occupying that portion 
oi the spine ''Inch receives the insertion of the middle and inferior fibres of this 
muscle. I o the inferior lip, its whole length, is attached the Deltoid. The interval 
between them is also partly covered by the fibres of these muscles. The external 
border, the shortest of the three, is slightly concave, its edges thick and round, 
continuous above with the under surlace of the acromion process, below with the 
neck ot the scapula. 'I lie narrow portion of bone external to this border, serves 
to connect the supra and infraspinous fossae. 

Hie Acromion process, so called from forming the summit of the shoulder joint 
11 "'/-'s', “the shoulder”), is a large, and somewhat triangular pro¬ 

cess, flattened from behind forwards, directed at first a little outwards, and then 
curving forwards and upwards, so as to overhang the glenoid cavity. Its upper 
surface, directed upwards, backwards, and outwards, is convex, rough, and partly 
covered by some of the fibres of origin of the Deltoid. Its under surface is smooth 
i Tx 01 } Ca .\ e * ou ^ er border, which is thick and irregular, affords attachment to 
the Deltoid muscle. Its inner margin , shorter than the outer, is concave, gives 
attachment to a portion ot the trapezius muscle, and presents about its centre a 
small oval suiface, for articulation with the scapular end of the clavicle. Its 
apex, formed at the point of meeting of these two borders in front, is thin, and 
has attached to it the coraco-acromial ligament. 

Of the three borders or costae of the scapula, the superior is the shortest and 
thinnest, it is concave, terminating at its inner extremity at the superior angle, 
at its outer extremity at the coracoid process. At its outer part is a deep 
semicircular notch, formed partly by the base of the coracoid process. This notch 
is converted into a foramen by the transverse ligament, and serves for the passage 
of the suprascapular nerve. The adjacent margin of the superior border affords 
attachment to the Omo-hyoid muscle. The external or axillary border , is the 
thickest of the three. It commences above at the lower margin of the glenoid cavity, 
and inclines obliquely downwards and backwards to the inferior angle. Imme¬ 
diately below the glenoid cavity is a rough depression, about an inch in length, 
which affords attachment to the long head of the Triceps muscle ; to this succeeds 
a longitudinal groove, which extends as far as its lower third, and affords origin to 
part of the Subscapularis muscle. The inferior third of this border, which is thin 
and sharp, serves for the attachment of a few fibres of the Teres major behind, and 
of the Subscapularis in front. r l he internal , or vertebral border , also named the 
base, is the longest of tlie three, and extends from the superior to the inferior 
angle of the bone. It is convex, intermediate in thickness between the superior 
and the external, and that portion of it above the spine bent considerably outwards, 
so as to form an obtuse angle with the lower part. This border presents an ante¬ 
rior lip, a posterior lip, and an intermediate space. The anterior lip affords 
attachment to the Scrratus magnus; the posterior lip , to the Supraspinatus above 
the spine, the Infraspinatus below; the interval between the two lips, to the Leva¬ 
tor anguli scapulae above the triangular surface at the commencement of the spine, 
the Illiomboideus minor, to the edge of that surface; the Rhomboideus major being 
attached by means of a fibrous arch, connected above to the lower part of the 
triangular surface at the base of the spine, and below to the lower part of the pos¬ 
terior border. 


Of the three angles, the superior , formed by the junction of the superior and 
internal borders, is thin, smooth, rounded, somewhat inclined outwards, and gives 
attachment to a few fibres of the Levator anguli scapulae muscle. The inferior 
angle, thick and rough, is formed by the union of the vertebral and axillary 
borders, its outer surface affording attachment to the Teres major, and occasionally 
a few fibres of the Latissimus dorsi. The anterior angle is the thickest part of 
the bone, and forms what is called the head of the scapula. The head presents 
a shallow, pyriform, articular surface, the glenoid cavity (yty' 7 ), a superficial 
cavity;’ etfoz, “like’); its longest diameter is from above downwards, and its 


90 


OSTEOLOGY. 


direction outwards and forwards. It is broader below than above; at its apex 
is attached the long tendon of the Biceps muscle. It is covered with cartilage in the 
recent state: and its margins, slightly raised, give attachment to a fibro-cartilaginou* 
structure, the glenoid ligament, by which its cavity is deepened. The neck of 
the scapula is the slightly depressed surface which surrounds the head, it is more 
distinct on the posterior than on the anterior surface, and below than above. In 
the latter situation, it has, arising from it, a thick prominence, the coracoid 
process. 

The Coracoid process , so called from its fancied resemblance to a crow’s beak 
(xtif)uzy “a crow;” eidos, “like”), is a thick curved process of bone, which arises 
by a broad base from the upper part of the neck of the scapula: it ascends at first 
upwards and inwards, then becoming smaller, it changes its direction and passes 
forwards and outwards. The ascending portion, flattened from before backwards, 
presents in front a smooth concave surface, over which passes the Subseaptilaris 
muscle. The horizontal portion is flattened from above downwards; its upper 
surface is convex and irregular; its under surface is smooth; its anterior border 
is rough, and gives attachment to the Pectoralis minor, its posterior also rough 
to the coraco-acromial ligament, while the apex is embraced by the conjoined 
tendon of origin of the short head of the Biceps and Coraco-brachialis muscles. 
At the inner side of the root of the coracoid process is a rough depression for the 
attachment of the conoid ligament, and running from it obliquely forwards and 
outwards on the upper surface of the horizontal portion, an elevated ridge for 
the attachment of the trapezoid ligament. 

Structure . In the head, processes, and all the thickened parts of the bone, it 
is cellular in structure, of a dense compact tissue in the rest of its extent. The 

Fig. 70—Plan of the Development of the Scapula. By Seven Centres. 



Epiphyses (except one for the Coracoid process) appear at fifteen to 
seventeen^years, and unite at twenty-two to twenty-five years. 
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centre and upper part of the dorsum, but especially the Former, is usually so thin 
as to be semi-transparent; occasionally the bone is found wanting in this situ¬ 
ation, and the adjacent muscles come into contact. 

Development (Fig. 76). By seven centres: one for the body, two for the coracoid 
process, two for the acromion, one for the posterior border, and one for the inferior 
angle. 

That for the body makes its first appearance at about the same period that 
osseous matter is deposited in the vertebrae, and forms the chief part of the bone. 
At birth, all the other centres are cartilaginous. About the first year after birth, 
osseous deposition occurs in the middle of the coracoid process; which usually 
becomes joined with the rest of the bone at the time when the other centres make 
their appearance. Between the fifteenth and seventeenth years, osseous matter is 
deposited in the remaining centres in quick succession, and in the following order: 
first, near the base of the acromion, and in the upper part of the coracoid process, 
the latter appearing in the form of a broad scale; secondly, in the inferior angle 
and contiguous part of the posterior border; thirdly, near the extremity of the 
acromion ; fourthly, in the posterior border. The acromion process, besides being 
formed of two separate nuclei, has its base formed by an extension into it of the 
centre of ossification which belongs to the spine, the extent of which varies in 
different cases. The two separate nuclei unite, and then join with the extension 
carried in from the spine. These various epiphyses become united to the bone 
between the ages of twenty-two and twenty-five years. 

Articulations . With the humerus and clavicle. 

Attachment of Muscles, To the anterior surface, the Subscapularis; posterior 
surface, Supraspinatus, Infraspinatus: spine, Trapezius, Deltoid ; superior border, 
Omo-hyoid; vertebral border, Serratus magnus, Levator anguli scapula, Iihom- 
boideus minor and major; axillary border, Triceps, Teres minor, Teres major; 
glenoid cavity, long head of the Biceps; coracoid process, short head of Biceps, 
Coraco-brachialis, Pectoralis minor; and to the inferior angle occasionally a few 
fibres of the Latissimus dorsi. 

Tiie Humerus. 

The Humerus is the longest and largest bone of the upper extremity; it pre¬ 
sents for examination a shaft and two extremities. 

The Superior Extremity is the largest part of the bone; it presents a rounded 
head, a constriction around the base of the head, the neck, and two other emi¬ 
nences, the greater and lesser tuberosities (Fig. 77). 

The head, nearly hemispherical in form, is directed inwards, upwards, and a 
little backwards; its surface is smooth, coated with cartilage in the recent state, 
and articulates with the glenoid cavity of the scapula. The circumference of its 
articular surface is slightly constricted, and is termed the anatomical neck , in 
contradistinction to the constriction which exists below the tuberosities, and 
is called the surgical neck , from its being the seat of the accident called by 
surgeons, fracture of the neck of the humerus.’ 

The neck , which is obliquely directed, forming an obtuse angle with the shaft, 
is more distinctly marked in the lower half of its circumference, than in the 
upper half, where it presents a narrow groove, separating the head from the 
tuberosities. Its circumference affords attachment to the capsular ligament, and 
is perforated by numerous vascular foramina. 

The greater tuberosity is situated on the outer side of the head and lesser 
tuberosity. Its superior surface is rounded and marked by three flat facets, 
separated by two slight ridges, the most anterior giving attachment to the 
tendon of the Supraspinatus; the middle to the Infraspinatus; the posterior, to 
the Teres minor. The external surface of the great tuberosity is convex, rough, 
and continuous with the outer side of the shaft. 

The lesser tuberosity is more prominent, although smaller than the greater: 
it is situated in front of the head, and is directed inwards and forwards. Its 
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summit presents a prominent facet for the insertion of the tendon of the Subsca- 
pularis muscle. These two tuberosities are separated from one another bv a 
deep groove, the bicipital groove, so called from its lodging the long tendon of the 
Biceps muscle. It commences above between the two tuberosities, passes obliquely 
downwards and a little inwards, and terminates at the junction of the upper with 
the middle third of the bone. It is deep and narrow at its commencement, and 
becomes shallow and a little broader as it descends. In the recent state it is 
covered with a thin layer of cartilage, lined by a prolongation of a synovial 
membrane of the shoulder joint, and receives part of the tendon of insertion of 
the Latissimus dorsi about its centre. 

The Shaft of the humerus is almost cylindrical in the upper half of its extent; 
prismatic and flattened below, it presents three borders and three surfaces for 
examination. 

The external border runs from the back part of the greater tuberosity to the 
external condyle, and separates the external from the posterior surface. It is 
rounded and indistinctly marked in its upper half, and serves for the attachment 
of the external head of the triceps muscle; its centre is traversed by a broad but 
shallow oblique depression, the musculo-spiral groove; its lower part is marked 
by a prominent rough margin, a little curved from behind forwards, which presents 
an anterior lip for the attachment of the Supinator longus above, the Extensor 
carpi radial is longior below, a posterior lip for the Triceps, and an interstice for 
the attachment of the external intermuscular aponeurosis. 

The internal border extends from the lesser tuberosity above to the internal 
condyle below. Its upper third is marked by a prominent ridge, forming the 
inner lip of the bicipital groove, and giving attachment from above downwards 
to the tendons of the Latissimus dorsi, Teres major, and part of the origin of the 
inner head of the Triceps. About its centre is a rough ridge for the attachment 
of the Coraco-brachialis, and just below this is seen the entrance of the nutritious 
canal directed downwards. Its inferior third is raised into a slight ridge, which 
becomes very prominent below; it presents an anterior lip for the attachment of 
the Brachialis anticus, a posterior lip for the internal head of the Triceps, and an 
intermediate space for the internal intermuscular aponeurosis. 

The anterior border runs from the front of the great tuberosity above, to the 
coronoid depression below, separating the internal from the external surface. Its 
upper part is very prominent and rough, forms the outer lip of the bicipital groove, 
and serves for the attachment of the tendon of the Pectoralis major. About its 
centre is seen the rough Deltoid impression; below, it is smooth and rounded, 
affording attachment for the Brachialis anticus. 

The external surface is directed outwards above, where it is smooth, rounded, 
and covered by the Deltoid muscle; forwards below, where it is slightly concave 
from above downwards, and gives origin to part of the Brachialis anticus muscle. 
About the middle of this surface, is seen a rough triangular impression for the 
insertion of the Deltoid muscle, and below it the musculo-spiral groove, directed 
obliquely from behind, forwards and downwards; it transmits the musculo-spiral 
nerve and superior profunda artery. 

The internal surface , less extensive than the external, is directed forwards 
above, inwards and forwards below: at its upper part it is narrow, and forms the 
bicipital groove. The middle part of this surface is slightly rough for the 
attachment of the Coraco-brachialis: its lower part is smooth, concave, and 
gives attachment to the Brachialis anticus muscle. 

The posterior surface (Fig. 78) appears somewhat twisted, so that its superior 
part is directed a little inwards, its inferior part backwards and a little outwards. 
Nearly the whole of this surface is covered by the external and internal heads of 
the Triceps, the former being attached to its upper and outer part, the latter to its 
inner and back part, their origin being separated by the musculo-spiral groove. 

The Lower Extremity is flattened from before backwards, and curved slightly 
forwards; it terminates below in a broad articular surface, which is divided into 
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Fig. 7S.—Left Humerus. Posterior Surface. 
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two parts by a shallow groove; on either 
side of the articular surface are the ex¬ 
ternal and internal condyles. The articular 
surface extends a little lower than the con¬ 
dyles, and is curved slightly forwards, so 
as to occupy the more anterior part of the 
bone; its greatest breadth is in the trans¬ 
verse diameter, and it is obliquely directed, 
so that its inner extremity occupies a lower 
level than the outer. The outer portion 
of this articular surface presents a smooth 
rounded eminence, which has received the 
name of the leaser or radial head of the 
humerus; it articulates with the cup-shaped 
depression on the head of the radius, is 
limited to the front and lower part of the 
hone, and does not extend as far back as 
the other portion of the articular surface. 
On the inner side of this eminence is a 
shallow groove, in which is received the 
inner margin of the cup-like cavity of the 
head of the radius. The inner or trochlear 
portion of the articular surface presents 
a deep depression between two well- 
marked borders. This surface is curved 
from before backwards, concave from side 
to side, and occupies the anterior lower and 
posterior part of the hone. The external 
border, less prominent than the internal, 
corresponds to the interval between the 
radius and ulna. The internal border is 
thicker, more prominent, and, consequently, 
of greater length than the external. The 
grooved portion of the articular surface fits 
accurately within the greater sigmoid cavity 
of the ulnar ; it is broader and deeper on the 
posterior than on the anterior aspect of 
the hone, and is directed obliquely from 
behind forwards, and from without inwards. 
Immediately above the back part of the 
trochlear surface is a deep triangular de¬ 
pression, the olecranon depression, in which 
is received the summit of the olecranon 
process in extension of the forearm. Above 
the front part of the trochlear surface, is 
seen a smaller depression, the coronoid de¬ 
pression ; it receives the coronoid process 
of the ulna during flexion of the forearm. 
These fossa? are separated from one another 
by a thin lamina of hone, which is some¬ 
times perforated; their margins afford at¬ 
tachment to the anterior and posterior 
ligaments of the elbow joint, and they are 
lined in the recent state by the synovial 
membrane of this articulation. Above the 
front- part of the radial tuberosity, is seen 
a slight depression, which receives the 
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anterior border of the head of the radius when the forearm is strongly flexed. 
The external condyle is a small tubercular eminence, less prominent than the 
internal, curved a little forwards, and giving attachment to the external lateral 
ligament of the elbow joint, and to a tendon common to the origin of some of the 
extensor and supinator muscles. The internal condyle, larger and more promi¬ 
nent than the external, is directed a little hack wards; it gives attachment to the 
internal lateral ligament, and to a tendon common to the origin of some of the flexor 
muscles of the forearm. These eminences are directly continuous above with the 
external and internal borders. 

Structure. The extremities consist of cancellous tissue, covered with a thin 
compact layer; the shaft is composed of a cylinder of compact tissue, thicker at 
the centre than at the extremities, and hollowed out by a large medullary canal. 
Development. By seven centres 


(Fig 


Fi«. 79 —Finn of the Development of the Hii- 
mortis. By seven Centres. 


79); one for the shaft, one for 
the head, one for the greater tu¬ 
berosity, one for the radial, and one 
for the trochlear portion of the 
articular surface, and one for each 
condyle. The centre for the shaft ap¬ 
pears very early, soon after ossifica¬ 
tion has commenced in the clavicle, 
and soon extends towards the extremi¬ 
ties. At birth, it is ossified nearly in 
its whole length, the extremities re¬ 
maining cartilaginous. Between the 
firs t an d secon d y ear s, oss i fi ca t ion com - 
inences in the head of the hone, and 
between the second and third years 
the centre for the tuberosities marks 
its appearance usually by a single 
ossifie point, but sometimes, according 
to B^clard, by one for each tuberosity, 
that for the lesser being small, and not 
appearing until after the fourth year. 

By the fifth year, the centres for the 
head and tuberosities have enlarged 
and become joined, so as to form a 
single large epiphysis. 

The lower end of the humerus is 
developed in the following manner: 

At the end of the second year, ossifi¬ 
cation commences in the radial portion 
of the articular surface, and from this point extends inwards, so as to form the 
chief part of the articular end of the bone, the centre for the inner part of 
the articular surface not appearing until about the age of twelve. Ossification 
commences in the internal condyle about the fifth year, and in the external one 
not until about the age of thirteen or fourteen. About sixteen or seventeen 
years, the outer condyle and both portions of the articulating surface (having 
already joined) unite with the shaft: at eighteen years, the inner condyle becomes 
joined, whilst the upper epiphysis, although the first formed, is not joined until 
about the twentieth year. 

Articulations. With the glenoid cavity of the scapula, and with the ulna and radius. 

Attachment of Muscles. To the greater tuberosity, the Supraspinatus, Infra¬ 
spinatus, and Teres minor ; to the lesser tuberosity, the Subscapularis ; to the ante¬ 
rior bicipital ridge, the IVctoralis major ; to the posterior bicipital ridge and groove, 
the Latissimus dorsi and Teres major; to the shaft, the Deltoid, Coraeo-brachialis. 
Brachial is anticus, External and Internal heads of the Triceps: to the internal 
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Fig. 80.—Bones of the Left Forearm. Anterior Surface. 
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condyle, the Pronator radii teres, and common tendon of the Flexor carpi radialis, 
Palmaris longus, Flexor digitorum sublimis, and Flexor carpi ulnaris; to the 
external condyloid ridge, the Supinator longus, and Extensor carpi radialis 
longior; to the external condyle, the common tendon of the Extensor carpi 
radialis brevior, Extensor communis digitorium, Extensor minimi digiti, and Ex¬ 
tensor carpi ulnaris, the Anconeus, and Supinator brevis. 

The Forearm is that portion of the upper extremity, situated between the 
elbow and wrist. It is composed of two bones, the Ulna and Radius. 

Tiie Ulna. 

The Ulna (Fig. 80, 81) is a long bone, prismatic in form, placed at the inner side 
of the forearm, parallel with the radius, being the largest and longest of the two. 
Its upper extremity, of great thickness and strength, forms a large part of the 
articulation of the elbow joint; it gradually tapers as it descends, its inferior 
extremity being very small, and excluded from the wrist joint bv the interposi¬ 
tion of an interarticular fibro-cartilage. It is divisible into a shaft and two 
extremities. 

The Upper Extremity , the strongest part of the bone, presents for examination 
two large curved processes, the Olecranon process and the Corynoid process, and 
two concave articular cavities, the greater and lesser Sigmoid cavities. 

The Olecranon Process is a large thick curved eminence, situated at the upper 
and back part of the ulna. It rises somewhat higher than the coronoid, is 
contracted where it joins the shaft, and curved forwards at the summit so as to 
present a prominent tip. Its posterior surface, directed backwards, is of a 
triangular form, smooth, subcutaneous, and covered by a bursa. Its superior 
surface, directed upwards, is of a quadrilateral form, marked behind by a rough 
surface for the attachment of the Triceps muscle, and in front, near the margin, 
by a slight transverse groove for the attachment of part of the posterior ligament 
of the elbow joint. Its anterior surface is smooth, concave, covered with car¬ 
tilage in the recent state, and forms the upper and back part of the great sigmoid 
cavity. The lateral borders present a continuation of the same groove that was 
seen on the margin of the superior surface; they serve for the attachment of 
ligaments, viz., the back part of the internal lateral ligament internally; the 
posterior ligament externally. The olecranon process, in its structure as well as 
in its position and use, resembles the patella in the lower limb, and, like it some¬ 
times exists as a separate piece, not united to tlie rest of the hone. 

The Coronoid Process{xofuuyr^ u a crow sbeak;’ £(&>$, u form ’) is a rough triangular 
eminence of bone which projects horizontally forwards from the upper and front 
part of the ulna, forming the lower part of the great sigmoid cavity. Its base 
is continuous with the shaft. Its apex, pointed, slightly curved upwards, is received 
into the cortmoid depression of the humerus in flexion ot the forearm. Its 
superior surface is smooth, concave, and forms the lower part of the great sigmoid 
cavity. The inferior surface is concave, directed downwards and forwards, and 
marked internally by a rough impression for the insertion of the Brachialis anticus. 
At the junction of this surface with the body, is a rough eminence, the tubercle of 
the ulna, for the attachment of the oblique ligament. Its outer surface presents 
a narrow, oblong, articular depression, the lesser sigmoid cavity. r ! he inner surface, 
by its prominent free margin, serves for the attachment of the front part of the 
internal lateral ligament. At the front part of this surface is a small rounded 
eminence for 'the attachment of one head of the Flexor digitorum sublimis. 
Behind the eminence, a depression for part of the origin of the Flexor profundus 
digitorum, and descending from it a ridge, lost below on the inner border of the 
shaft, which gives attachment to one head of the Pronator radii teres. 

The Greater Sigmoid Cavity (*w ia > u form”), so called from its resemblance 
to the Greek letter 2’, is a semilunar depression of large size, situated between 
the olecranon and coronoid processes, and serving for articulation with the trochlear 
surface of the humerus. About the middle of either lateral border of this cavity 
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is a notch, which contracts it somewhat, and serves to indicate the junction of the 
two processes of which it is formed. The cavity is concave from above downwards, 
and divided into two lateral parts by a smooth elevated ridge, which runs from the 
summit of the olecranon to the tip of the coronoid process. Of these two portions, 
the internal is the largest, and slightly concave transversely; the external the 
smallest, being nearly plane from side to side. 

The Lesser Sigmoid Cavity is a narrow, oblong, articular depression, placed on 
the outer side of the coronoid process, and serving for articulation with the head 
of the radius. It is concave from before backwards; and its extremities, which 
arc prominent, serve for the attachment of the orbicular ligament. 

The Shaft is prismatic in form at its upper part, and curved from behind forwards, 
and from within outwards, so as to be convex behind and externally; its central 
part is quite straight; its lower part rounded, smooth, and bent a little outwards; 
it tapers gradually from above downwards, and presents for examination three 
borders and three surfaces. 

The (Ulterior border commences above at the prominent inner angle of the coro¬ 
noid process, and terminates below in front of the styloid process. It is well 
marked above, smooth and rounded in the middle of its extent, and affords attach¬ 
ment to the Flexor profundus digitorum, sharp and prominent in its lower fourth 
for the attachment of the Pronator quadratus. It separates the anterior from the 
internal surface. 

The posterior border commences above at the apex of tlie triangular surface at 
the back part of the olecranon, and terminates below at the back part of the sty¬ 
loid process; it is well marked in the upper three-fourths, and gives attachment to 
an aponeurosis common to the Flexor carpi ulnaris, the Extensor carpi ulnar is, and 
the Flexor profundus digitorum muscles; its lower fourth is smooth and rounded. 
This border separates the internal from the posterior surface. 

The external border commences above by two lines, which converge one from 
each extremity of the lesser sigmoid cavity, inclosing between them a triangular 
space for the attachment of part of the Supinator brevis, and terminates below at 
the midde of the articular surface for the radius. Its two middle fourths are 
very prominent, and serve for the attachment of the interosseous membrane; its 
lower fourth is smooth and rounded. This border separates the anterior from the 
posterior surface. 

The anterior surface , much broader above than below, is concave in the upper 
three-fourths of its extent, and affords attachment to the Flexor profundus digito¬ 
rum; its lower fourth, also concave, to the Pronator quadratus. The lower fourth 
is separated from the remaining portion of the bone by a prominent ridge, directed 
obliquely from above downwards and inwards; this ridge marks the extent of 
attachment of the Pronator above. At the junction of the upper with the middle 
third of the hone is the nutritious canal, directed obliquely upwards and inwards. 

The posterior surface , directed backwards and outwards, is broad and concave 
above, somewhat narrower and convex in the middle of its course, narrow, smooth, 
and rounded below. It presents above an oblique ridge, which runs from the pos¬ 
terior extremity of the lesser sigmoid cavity, downwards to the posterior border, 
marking off a small triangular surface above it for the insertion of the Anconeus 
muscle, whilst the ridge itself affords attachment to the Supinator brevis. The 
surface of bone below this is subdivided by a longitudinal ridge into two parts, 
the internal part is smooth, concave, and gives origin (occasionally is merely covered 
by) the Extensor carpi ulnaris. The external portion, wider and rougher, gives 
attachment from above downwards to part of the Supinator brevis, the Extensor 
ossis metacarpi pollicis, Extensor secundi internodii pollicis, and Extensor indicis 
muscles. 

The internal surface is broad and concave above, narrow and convex below. 
It gives attachment by its upper three-fourths to the Flexor profundus digitorum 
muscle; is lower fourth is subcutaneous. 

The Lower Extremity of the ulna is of small size, and excluded from the articu¬ 
lation of the wrist joint. It presents for examination two eminences; the outer 
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and larger is a rounded articular eminence, termed the head of the ulna. The 
inner, narrower and more projecting, is a non-art ieular eminence, the styloid 
process. The head presents an articular facet, part of which, of an oval form, is 
directed downwards, and plays on the surface of the triangular fibro-cartilagg, 
which separates this bone from the wrist joint; the remaining portion, directed 
outwards, is narrow, convex, and received into the sigmoid cavity of the radius. 
The styloid process projects from the inner and hack part of the hone, and descends 
a little lower than the head, terminating in a rounded summit, which affords attach¬ 
ment to the internal lateral ligament of the wrist r I he head is separated from 
the styloid process below and in front, by a depression for the attachment of the 
triangular interarticular fibro-cartilagc: behind, by a shallow groove for the pas¬ 
sage of the tendon of the Extensor carpi ulnaris. 

Structure. Similar to that of the other long hones. 

Development . By three centres: one for the shaft, one for the inferior extremity 
and one for the olecranon (Fig. 82). The centre for the shaft appears a short time after 
the radius, and soon extends through the greater part of the bone. At birth, the 
ends are cartilaginous. About the fourth year a separate osseous nucleus appears 

in the middle of the head, which soon 


Fig. 82 —Plan of the Development of the Ulna. 
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extends into the styloid process. 
About the tenth year, ossifie matter 
appears in the upper cartilaginous end 
of the hone near its extremity, the 
chief part of the olecranon being 
formed from an extension of the 
shaft of the bone into it. At about 
the sixteenth year, the upper epiphysis 
becomes joined, and at about the twen¬ 
tieth, the inferior one. 

Articulations. With the huuierus and 
radius. 

Attachment of Muscles. To the 
olecranon: the Triceps, Anconeus, and 
one bead of the Flexor carpi ulnaris. 
To the coronoid process: the Bra- 
chialis anticus, Pronator radii teres. 
Flexor suhlimis digitorum, and Flexor 
profundus digitorum. To the shaft: 
the Flexor profundus digitorum, Pro¬ 
nator (juadratus. Flexor carpi ulnaris. 
Extensor carpi ulnaris, Anconeus, 
Supinator brevis, Extensor ossis meta- 
earpi pollicis, Extensor secumli inter- 
nodii pollicis, and extensor indicis. 


The Radius. 


The Radius is situated on the outer side of the forearm, lying parallel with the 
ulna, which exceeds it in length and size. Its upper end is small and forms only 
a small part of the elbow joint: but its lower end is large, and forms the chief port 
of the wrist. It is one of the long bones, having a prismatic form, slightly curved 
longitudinally, and presenting for examination a shaft and two extremities. 

The Upper Extremity presents a head, neck, and tuberosity. The head is of 
a cylindrical form, depressed on its upper surface into a shallow cup, which 
receives the radial or lesser head of the humerus. Around the circumference 
of the head is a smooth articular surface, coated with cartilage in the recent 
state, broad internally where it articulates with the lesser sigmoid cavity of 
the ulna, narrow in the rest of its circumference, to play in the orbicular liga¬ 
ment. The head is supported on a round, smooth, and constricted portion of 
bone, called the neck, which presents, behind, a slight ridge, for the attachment 
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of part of the Supinator brevis. Beneath the neck, at the inner and front aspect 
of the bone, is a rough eminence, the tuberosity. Its surface is divided into two 
parts by a vertical line—a posterior rough portion, for the insertion of the tendon 
of the Biceps muscle: and an anterior smooth portion, on which a bursa is inter- 
posed between the tendon and the bone. 

I he Shaft of the bone is prismoid in form, narrower above than below, and 
slightly curved, so as to be convex outwards. It presents three surfaces, sepa¬ 
rated by three borders. 

The anterior border extends from the lower part of the tuberosity above, to the 
anterior part of the base of the styloid process below. It separates the anterior 
from the external surface. Its upper third is very prominent; and from its 
oblique direction downwards and outwards, has received the name of the oblique 
lme of the radius. It affords attachment, externally, to the Supinator brevis; 
internally, to tin* Flexor longus pollicis, and between these to the Flexor digito- 
rum sublimis. 1 he middle third of the anterior border is indistinct ami rounded. 
Its lower fourth is sharp, prominent, affords attachment to the Pronator quadra- 
tus, and terminates in a small tubercle, into which is inserted the tendon of the 
Supinator longus. 

The posterior border commences above, at the back part of the neck of the 
radius, and terminates below, at the posterior part of the base of the styloid pro¬ 
cess ; it separates the posterior from the external surface. It is indistinct above 
and below, but well marked in the middle third of the hone. 

The internal or interosseous border commences above, at the back part of the 
tuberosity, where it is rounded or indistinct, becomes sharp and prominent as it 
descends, and at its lower part bifurcates into two ridges, which descend to the 
anterior and posterior margins of the sigmoid cavity. This border separates the 
anterior from the posterior surface, and has the interosseous membrane attached 
to it throughout the greater part of its extent. 

The anterior surface is narrow and concave for its upper two-thirds, and gives 
attachment to the Flexor longus pollicis muscle; below, it is broad and flat, its 
lower fourth giving attachment to the Pronator quadratic. At. the junction of 
the upper and middle thirds of this surface is the nutritious foramen, which is 
directed obliquely upwards. 

The posterior surface is rounded, convex, and smooth in the upper third of its 
extent, and covered by the Supinator brevis muscle. Its middle third is broad, 
slightly concave, and gives attachment to the Extensor ossis metacarpi pollicis 
above, the Extensor primi internodii pollicis below. Its lower third is broad, 
convex, and covered by the tendons of the muscles which subsequently run in the 
grooves on the lower end of the bone. 

The external surface is rounded and convex throughout its entire extent. Its 
upper third gives attachment to the Supinator brevis muscle. About its centre 
is seen a rough ridge, for the insertion of the Pronator radii teres muscle. Its 
lower part is narrow, and covered by the tendons of the Extensor ossis metacarpi, 
and Extensor primi internodii pollicis muscles. 

The Lower Extremity of the radius is large, of quadrilateral form, and provided 
with two articular surfaces, one at the extremity, and one at the inner side of the 
hone; it presents, also, three borders, an anterior, posterior, and external. The 
articular surface at the extremity of the bone is of triangular form, concave, 
smooth, and divided by a slight ridge into two parts. Of these, the external is 
large, of a triangular form, and articulates with the scaphoid bone; the inner, 
smaller, and quadrilateral, articulates with the semilunar. The articular surface 
at the inner side of the bone is called the sigmoid cavity of the radius; it is 
narrow, concave, smooth, and articulates with the head of the ulna. 

Its anterior border , rough and irregular, affords attachment to the anterior 
ligament of the wrist joint. Its external border is prolonged obliquely down¬ 
wards upon the margin of a strong conical projection, the styloid process, which 
gives attachment by its base to the tendon of the Supinator longus, and by its 
apex to the external lateral ligament of the wrist joint. The outer surface of 
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this process is marked by two grooves, which run obliquely downwards and for¬ 
wards, and are separated from one another by an elevated ridge. The most ante¬ 
rior one gives passage to the tendon of the Extensor ossis metacarpi pollicis, the 
posterior one to the tendon of the Extensor pritui internodii pollicis. Its posterior 
border is convex, affords attachment to the posterior ligament of the wrist, and is 
marked by three grooves. The most external is broad, but shallow, and sub¬ 
divided into two by a slightly elevated ridge. The external groove transmits the 
tendon of the Extensor carpi radialis longior, the inner one the tendon of the 
Extensor carpi radialis brevior. Near the centre of the hone is a deep, but nar¬ 
row groove, directed obliquely from above downwards and outwards ; it transmits 

the tendon of the Extensor secundi 

Fig. 83.—Plan of the Development of the Radius. internodii pollicis. Internally is a 
By Three Centres. broad groove, for the passage of the 

tendons of the Extensor communis 
digitorum, and that of the Extensor 
indicis; the tendon of the Extensor 
minimi digiti passing through the 
groove at its point of articulation with 
the ulna. 

Development (Fig. 83). By three 
centres; one for the shaft, and one for 
each extremity. That for the shaft 
makes its appearance near the centre 
of the bone, soon after the develop¬ 
ment of the humerus commences. At 
birth the shaft is ossified; but the 
ends of the bone are cartilaginous. 
About the end of the second year, 
ossification commences in the lower 
epiphysis ; and about the fifth year, in 
the upper one. At the age of puberty, 
the upper epiphysis becomes joined to 
the shaft; the lower epiphysis becom¬ 
ing united about the twentieth year. 

Articulations. With four hones: the 
humerus, ulna, scaphoid, and semi¬ 
lunar. 

Attachment of Muscles. To the tuberosity, the Biceps; to the oblique ridge, 
the Supinatur brevis, Flexor sublimis digitorum, and Flexor longus pollicis; to 
the shaft (its anterior surface), the Flexor longus pollicis and Pronator quadratus 
(its posterior surface); the Extensor ossis metacarpi pollicis, and Extensor primi 
internodii pollicis ; to the outer surface, the Pronator radii teres; and to the styloid 
process, the Supinator longus. 

THE HAND. 

The Hand is subdivided into three segments, the Carpus or wrist, the Meta¬ 
carpus or palm, and the Phalanges or fingers. 

Cakpu s. 



The hones of the carpus, eight in number, are arranged in two horizontal rows. 
Those of the upper row, enumerated from the radial to the ulnar side, are the 
scaphoid, semilunar, cuneiform, and pisiform; those of the lower row, enumerated 
in the same order, are the trapezium, trapezoid, magnum, and unciform. 

Common Characters of the Carpal Bones. 

Each bone (excepting the pisiform) presents six surfaces. Of these, the ante¬ 
rior or palmar, and the posterior or dorsal , are rough, for ligamentous attach- 
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mcnt, the dorsal surface being generally the broadest of the two. The superior 
and inferior are articular, the superior generally convex, the inferior concave; 
and the infernal and external are also articular when in contact with contiguous 
bones, otherwise rough and tubercular. Their structure in all is similar, con¬ 
sisting within of a loose cancellous tissue inclosed in a thin layer of compact 
tissue. Each bone is also developed from a single centre of ossification. 

Bones of the Upper Row. (Figs. 84, 85.) 

The Scaphoid is the largest bone of the first row. It lias received its name 
from its fancied resemblance to a boat, being broad at one end, and narrowed like 
a prow at the opposite. It is situated at the superior and external part of the 
carpus, its direction being from above downwards, outwards and forwards. Its 
superior surface is convex, smooth, of triangular shape, and articulates with the 
lower end of the radius. Its inferior surface , directed downwards, outwards, and 
backwards, is smooth, convex, also triangular, and divided bv a slight ridge into 
two parts, the external of which articulates with the trapezium, the inner with 
the trapezoid. Its posterior or dorsal surf tee presents a narrow, rough groove, 
which runs the entire breadth of the bone, and serves for the attachment of liga¬ 
ments. The anterior or palmar surface is concave above, and elevated at its 
lower and outer part into a prominent rounded tubercle, which projects forwards 
from the front of the carpus, and gives attachment to the anterior annular liga¬ 
ment of the wrist. The external surface is rough and narrow, and gives attach¬ 
ment to tin* external lateral ligament of the wrist. The internal surface presents 
two articular facets: of these, the superior or smaller one is flattened, of semi¬ 
lunar form, and articulates with the semilunar: the inferior or larger is concave, 
forming, with the semilunar bone, a concavity for the head of the os magnum. 

To ascertain to which hand this hone belongs, bold the convex radial articular 
surface upwards, and the dorsal surface backwards ; the prominent tubercle will 
be directed to the side to which the hone belongs. 

Articulations . With five hones: the radius above, trapezium and trapezoid be¬ 
low, os magnum and semilunar internally. 

The Semilunar bone may he distinguished by its deep concavity and crescentic 
outline. It is situated in the centre of the upper range of the carpus, between 
the scaphoid and cuneiform. Its superior surface . convex, smooth, and quadri¬ 
lateral in form, articulates with the radius. Its inferior surf ter- is deeply con¬ 
cave, and of greater extent from before backwards, than transversely; it articu¬ 
lates with the head of the os magnum, and by a long narrow facet (separated by 
a ridge from the general surface) with the unciform bone. Its anterior or palmar 
and posterior or dorsal surf tees are rough, for t lie attachment of ligaments, the 
former being the broader, and of somewhat rounded form. The external surface 
presents a narrow, flattened, semilunar facet, for articulation with the scaphoid. 
The internal surface is marked by a smooth, quadrilateral facet, for articulation 
with the cuneiform. 

To ascertain to which hand this bone belongs, hold it with the dorsal surface 
upwards, and the convex articular surface backwards; the quadrilateral articular 
facet will then point to the side to which the bone belongs. 

Articulations. With five bones: the radius above, os magnum and unciform 
below, scaphoid and cuneiform on either side. 

The Cuneiform (V Os Pyramidal) may be distinguished by its pyramidal shape, 
and from having an oval-shaped, isolated facet, for articulation with the pisiform 
bone. It is situated at the upper and inner side of the carpus. The superior 
stuf tee presents an internal, rough, non-articular portion: and an external or 
articular portion, which is convex, smooth, and separated from the lower end 
of the ulna by the interarticular fibro-cartilage of the wrist. The inferior 
surface , directed outwards, is concave, sinuously curved, and smooth, tor articu¬ 
lation with the unciform. Its posterior or dorsal surface is rough, for the attach¬ 
ment of ligaments Its anterior or palmar surface presents, at its inner side, an 
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oval-shaped facet, for articulation with the pisiform; ami is rough externally, for 
ligamentous attachment. Its external surface, the base of the pyramid, is marked 

Fig. 81.—Bones of the Left Hand. Dorsal Surface. 
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To ascertain to which hand this bone belongs, hold it so that the base is 
directed backwards, and the articular facet for the pisiform bone upwards; the 
concave articular facet will point to the side to which the bone belongs. 

Articulations. With three bones: the semilunar externally, the pisiform in 
front, the unciform below, and with the triangular interarticular fibro-cartilagc 
which separates it from the lower end of the ulna. 

r l he 1*1 si form hone may be known by its small size, and from its presenting a 
single articular facet. It is situated at the anterior and inner side of the carpus, 
is nearly circular in form, and presents on its posterior surface a smooth, oval 
facet, lor articulation with the cuneiform bone. This facet approaches the supe¬ 
rior, hut not the inferior, border of tlie bone, its anterior or palmar surface is 
rounded and rough, and gives attachment to the anterior annular ligament. The 
onto* and inner surfaces are also rough, the former being convex, the other usually 
concave. 

To ascertain to which hand it belongs, hold the hone with its posterior or arti¬ 
cular facet downwards, and the non-artieular portion of the same surface back¬ 
wards ; the inner concave surface will then point to the side to which the bone 
belongs. 

Articulations . With one bone, the cuneiform. 

Attachment of Muscles. To two: the Flexor carpi ulnaris, and Abductor minimi 
digiti; and to the anterior annular ligament. 

Boxes of the Lower Row. (Figs. 84, 85.) 

The Trapezium is of very irregular form. It may be distinguished by a deep 
groove, for the tendon of. the Flexor carpi radialis muscle. It is situated at the 
external and inferior part of the carpus, between the scaphoid and first meta¬ 
carpal bone. The superior surface , concave and smooth, is directed upwards and 
inwards, and articulates with the scaphoid. Its inferior surface , directed down¬ 
wards and outwards, is oval, concave from side to side, convex from before back¬ 
wards, so as to form a saddle-shaped surface, for articulation with the base of the 
first metacarpal bone. The anterior or palmar surface is narrow and rough. 
At its upper part is a deep groove, running from above obliquely downwards and 
inwards; it transmits the tendon of the Flexor carpi radialis, and is bounded 
externally by a prominent ridge, the oblique ridge of the trapezium. This sur¬ 
face gives attachment to the Abductor pollicis. Flexor ossis mctacarpi, and Flexor 
brevis pollicis muscles; and the anterior annular ligament. The posterior or 
dorsal surface is rough, and the external * surface also broad and rough, for the 
attachment of ligaments. The internal surface presents two articular facets; the 
upper one, large and concave, articulates with the trapezoid; the lower one, 
narrow and flattened, with the base of the second metacarpal bone. 

To ascertain to which hand it belongs, hold the bone with the grooved palmar 
surface upwards, and the external, broad, non-articular surface backwards; the 
saddle-shaped surface will then be directed to the side to which the bone 
belongs. 

Articulations. With four bones: the scaphoid above, the trapezoid and second 
metacarpal bones internally, the first metacarpal below . 

Attachment of the Muscles. Abductor pollicis, Flexor ossis metacarpi pollicis, part 
of the Flexor brevis pollicis, and the anterior annular ligament. 

The Trapezoid is the smallest hone in the second row. It may he known by 
its wedge-shaped form; its broad end occupying the dorsal, its narrow' end the 
palmar surface of the hand. Its superior surface , quadrilateral in form, smooth 
and slightly concave, articulates with the scaphoid. The inferior surface articu¬ 
lates with the upper end of the second metacarpal hone; it is convex from side to 
side, concave from before backwards, and subdivided, by an elevated ridge, into 
two unequal lateral facets. The posterior or dorsal , and anterior or palmar 
surfaces are rough, for the attachment of ligaments ; the former being the larger 
of the two. The external surface , convex and smooth, articulates with the 
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trapezium. The internal surface is concave and smooth below, for articulation 
with the os magnum, rough above, for the attachment of an interosseous ligament. 
To ascertain to which side this bone belongs, let the broad dorsal surface be 

Fig. S5.—Bones of the Left Hand, Palmar Smfaee. 
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held upwards, and its inferior concavo-convex surface forwards; the internal con¬ 
cave surface will then point to the side to which the bone belongs. 

Articulations. With four bones: the scaphoid above, second metacarpal bone 
below, trapezium externally, os magnum internally. 
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Attachment of Muscles. Part of the Flexor brevis pollicis. 

The Os Magnum is the largest bone of the carpus, and occupies the centre of 
the wrist. It presents, above, a rounded portion or head, which is received into 
the concavity formed by the scaphoid and semilunar bones ; a constricted portion 
or neck ; and, below, the body. Its superior surf (tee is rounded, smooth, and 
articulates with the semilunar. Its inferior surface is divided, by two ridges, 
into three facets, for articulation with the second, third, and fourth metacarpal 
bones; that for the third (the middle facet) being the largest of the three. The 
posterior or dorsal surface is broad and rough, and the anterior or palmar nar¬ 
row, rounded, but also rough, for the attachment of ligaments. The external 
surface articulates with the trapezoid by a small facet at its anterior inferior 
angle, behind which is a rough depression, for the attachment of an interosseous 
ligament. Above this is a deep and rough groove, which forms part of the neck, 
and serves for the attachment of ligaments, bounded superiorly by a smooth, con¬ 
vex surface, for articulation with the scaphoid. The internal surface articulates 
with the unciform by a smooth, concave, oblong facet, which occupies its posterior 
and superior parts ; rough in front, for the attachment of an interosseous liga¬ 
ment. 

To ascertain to which hand this bone belongs, the rounded head should be held 
upwards, and the broad dorsal surface forwards ; the internal concave articular 
surface will point to its appropriate side. 

Articulations. With seven bones; the scaphoid and semilunar above; the 
second, third, and fourth metacarpal below ; the trapezoid on the radial side.; and 
the unciform on the ulnar side. • • 

Attachment of Muscles . Part of the Flexor brevis pollicis. 

The Unciform bone may be readily distinguished by its wedge-shaped form, 
and the hook-like process that projects from its palmar surface. It is situated at 
the inner and lower angle of the carpus, with its base downwards, resting on the 
two inner metacarpal bones, and its apex directed upwards and outwards. Its 
superior surface , the apex of the wedge, is narrow, convex, smooth, and articu¬ 
lates with the semilunar. Its inferior surface articulates with the fourth and 
fifth metacarpal hones, the concave surface for each being separated by a ridge, 
which runs from before backwards. The posterior or dorsal surface is triangular 
and rough, for ligamentous attachment. The anterior or palmar surface presents 
at its lower and inner side a curved, hook-like process of hone, the unciform pro¬ 
cess, directed from the palmar surface forwards and outwards. It gives attach¬ 
ment, by its apex to the annular ligament; by its inner surface, to the Flexor 
brevis minimi digiti, and the Flexor ossis metacarpi minimi digiti : and is grooved 
on its outer side, for the passage of the Flexor tendons into the palm of the hand. 
This is one of the four eminences on the front of the carpus, to which the anterior 
annular ligament is attached; the others being the pisiform internally, the oblique 
ridge of the trapezium and the tuberosity of the scaphoid externally. I lie inter¬ 
nal surface articulates with the cuneiform by an oblong surface, cut obliquely 
from above downwards and inwards. Its external surface articulates with the 
os magnum by its upper and posterior part, the remaining portion being rough, 
for the attachment of ligaments. 

To ascertain to which hand it belongs, hold the apex of the bone upwards, and 
the broad dorsal surface backwards : the concavity of the unciform process will be 
directed to the side to which the bone belongs. 

Articulations. With five bones: the semilunar above, the fourth and fifth 
metacarpal below, the cuneiform internally, the os magnum externally. 

Attachment of Muscles. To two: the*Flexor brevis minimi digiti, the Flexor 
ossis metacarpi minimi digiti ; and to the anterior annular ligament. 

Tiie Metaca r v u s. 

The Metacarpal Bones are five in number : they are long cylindrical hones, 
presenting for examination a shaft and two extremities. 
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Common Characters of the Metacarpal Bones, 

The shaft is prismoid in form, and curved longitudinally, so as to be convex in 
the longitudinal direction behind, concave in front. It presents three surfaces: 
two lateral and one posterior. The lateral surfaces are concave, for the attach¬ 
ment of the Interossei muscles, and separated from one another by a prominent 
line. The posterior or dorsal surface is triangular, smooth, and flattened below, 
and covered, in the recent state, by the tendons of the Extensor muscles. In its 
upper half, it is divided by a ridge into two narrow lateral depressions, for the 
attachment of the Dorsal interossei muscles. This ridge bifurcates a little above 
the centre of the bone, and its branches run to the small tubercles on each side of 
the digital extremity. 

The carpal extremity, or base, is of a cuboidal form, and broader behind than 
in front : it articulates, above, with the carpus ; and on each side, with the adjoin¬ 
ing metacarpal bones ; its dorsal and palmar surfaces being rough, for the attach¬ 
ment of tendons and ligaments. 

The digital extremity , or head , presents an oblong surface, flattened at each 
side, for articulation with the first phalanx ; it is broader, and extends further 
forwards in front than behind ; and longer in the antero-posterior, than in the 
transverse diameter. On either side of the head is a deep depression, surmounted 
by a tubercle, for the attachment of the lateral ligament of the metacarpo-pbalan- 
geal joint. The posterior surface , broad and flat, supports the Extensor tendons; 
and the anterior surface presents a median groove, bounded on each side by a 
tubercle, for the passage of the Flexor tendons. 

Peculiar Metacarpal Bones. 

The metacarpal bone of the thumb is shorter and wider than the rest, diverges 
to a greater degree from the carpus, and its palmar surface is directed inwards 
towards the palm. The shaft is flattened and broad on its dorsal aspect, and does 
not present the bifurcated ridge peculiar to the other metacarpal bones ; concave 
from before backwards on its palmar surface. The carpal extremity , or base, 
presents a concavo-convex surface, for articulation with the trapezium, and has 
no lateral facets. The digital extremity is less convex than that of the other 
metacarpal bones, broader from side to side than from before backwards, and ter¬ 
minates anteriorly in a small articular eminence on each side, over which play two 
sesamoid bones. 

The metacarpal bone of the index finger is the longest, and its base the largest 
of the other four. Its carpal extremity is prolonged upwards and inwards; and 
its dorsal and palmar surfaces are rough, for the attachment of tendons and liga¬ 
ments. It presents four articular facets ; one at the end of the bone, which lias 
an angular depression for articulation with the trapezoid : on the radial side, a 
flat quadrilateral facet, for articulation with the trapezium ; its ulnar side being 
prolonged upwards and inwards, to articulate above with the os magnum, inter¬ 
nally with the third metacarpal bone. 

The metacarpal bone of the middle finger is a little less in size than the pre¬ 
ceding ; it presents a pyramidal eminence on the radial side of its base (dorsal 
aspect), which extends upwards behind the os magnum. The carpal articular 
facet is concave behind, flat and horizontal in front, and corresponds to the os 
magnum. On the radial side is a smooth, concave facet, for articulation with the 
second metacarpal bone ; and on the ulnar side two small oval facets, for articula¬ 
tion with the third metacarpal. 

The metacarpal bone of the ring-finger is shorter and smaller than the pre¬ 
ceding, and its base small and quadrilateral; its carpal surface presenting two 
facets, for articulation with the unciform and os magnum. On the radial side are 
two oval facets, for articulation with the third metacarpal bone; and on the ulnnr 
side a single concave facet, for the fifth metacarpal. 
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The metacarpal bone of the little finger may he distinguished by the concavo- 
convex form of its carpal surface, for articulation with the unciform, and from 
having only one lateral articular facet, which corresponds with the fourth lAeta- 
carpal bone. On its ulnar side is a prominent tubercle for the insertion of the 
tendon of the Extensor carpi ulnaris. The dorsal surface of the shaft is marked 
by an oblique ridge, which extends from near the inner side of the upper extremity, 
to the outer side of the lower. The outer division of this surface serves for the 
attachment of the fourth Dorsal interosseous muscle; the inner division is smooth, 
and covered by the Extensor tendons of the little finger. 

Articulations. The first, with the trapezium ; the second, with the trapezium, 
trapezoides, os magnum, and third metacarpal bones; the third, with the os mag¬ 
num, and second and fourth metacarpal bones; the fourth, with the os magnum, 
unciform, and third and fifth metacarpal bones; and the fifth, with the unciform 
and fourth metacarpal. 

Attachment, of Muscles. To the metacarpal bone of the thumb, three: the Flexor 
ossis metacarpi pollicis, Extensor ossis metacarpi pollicis, and first Dorsal inter¬ 
osseous. To the second metacarpal bone, five : the Flexor carpi radialis, Extensor 
carpi radialis longior, first and second Dorsal interosseous, and first Palmar inter¬ 
osseous. To the third, five : the Extensor carpi radialis brevior, Flexor brevis 
pollicis, Adductor pollicis, and second and third Dorsal interosseous. To the 
fourth, three: the third and fourth Dorsal interosseous and second Palmar. To 
the fifth, four: the Extensor carpi ulnaris, Flexor carpi ulnaris, Flexor ossis meta¬ 
carpi minimi digiti, and fourth Dorsal interosseous. 

Phalanges. 

The Phalanges arc the bones of the fingers; they are fourteen in number, three 
for each finger and two for the thumb. They are long bones, and present for 
examination a shaft, and two extremities. The shaft tapers from above down¬ 
wards, is convex posteriorly, concave in front from above downwards, fiat from 
side to side, and marked laterally by rough ridges, which give attachment to the 
fibrous sheaths of the Flexor tendons. The metacarpal extremity or base, in the 
first row, presents an oval concave articular surface, broader from side to side, 
than from before backwards; and the same extremity in the other two rows, a 
double concavity separated by a longitudinal median ridge, extending from before 
backwards. The digital extremities are smaller than the others, and terminate, 
in the first and second row, in two small lateral condyles, separated by a slight 
groove, the articular surface being prolonged farther forwards on the palmar, than 
on the dorsal surface, especially in the first row. 

The Ungual phalanges are convex on their dorsal, flat on their palmar surfaces; 
they are recognized by their small size, and from their ungual extremity presenting, 
on its palmar aspect, a roughened elevated surface of a horseshoe form, which 
serves to support the sensitive pulp of the finger. 

Articulations. The first row with the metacarpal bones, and the second row of 
phalanges ; the second row, with the first and third : the third with the second 
row. 

Attachment of Muscles. To the base of the first phalanx of the thumb, four 
muscles; the Extensor primi internodii pollicis, Flexor brevis pollicis, Abductor 
pollicis, Adductor pollicis. To the second phalanx, two: the Flexor longus pollicis, 
and the Extensor secumli internodii. To the base of the first phalanx of the 
index finger, the first Dorsal and the first Palmar interosseous; to that of the middle 
finger, the second and third Dorsal interosseous ; to the ring-finger, the fourth 
Dorsal and the second Palmar interosseous ; and to that of the little finger, the 
third Palmar interosseous, the Flexor brevis minimi digiti, and Abductor minimi 
digiti. To the second phalanges, the Flexor sublimis digitorutn, Extensor com¬ 
munis digitorum; and, in addition, the Extensor indicis, to the index finger; the 
Extensor minimi digiti, to the little finger. To the third phalanges, the Flexor 
profundus d gitorum and Extensor communis digitorum. 
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Development of the Hand. 

The Carpal bones arc each developed bv a sfyffle centre; at birth they are all 
cartilaginous. Ossification proceeds in the following order (Fig. 80); in the os 
magnum and unciform an ossifie point appears during the first year, the former 
preceding the latter: in the cuneiform, at the third year; in the trapezium and semi¬ 
lunar, at the fifth year, the former preceding the latter; in the scaphoid, at the 
sixth year; in the trapezoid, during the eighth year; and in the pisiform, about 
the twelfth year. 


Fig. 86.—Plan of The Development of the Hand. 





''I unite 

\ v 

oppStjT- 

&S ! TZ7 a 'V“ ars3 - i '!' m -- 
>-« J unit* /8-20 ,j 


&GjcrT' a W" trT t y- 

.r— 1 ,s 2 ° ,a y - 


S— apfi. 


6"> wH 


-S''‘y r 

—' I uni/, 1R 20* 

^ > - 77V 
T. V ' 

ct 


Carflits 

/ ecu trefo r retch bo nr 
Alt cartilaginous at birth 


Metacarpus 

2 Centres for each bane 
/Jj r Shaft 

}JcrDtyit/tf Extremity 
except M- 


Pha l er ntjrx 

2 Centres for each lour 
/ for Shaft 

/ for Metacarpal Lxt*. 


The Metacarpal bones are developed each by two centres: one for the shaft, and 
one for the digital extremity, for the four inner metacarpal bones; one for the 
shaft and one for the base, for the metacarpal bone of the thumb, which, in this 
respect, resembles the phalanges. Ossification commences in the centre of the 
shaft about the sixth week, and gradually proceeds to cither end of the bone; 
about the third year the digital extremity of the four inner metacarpal bones and 
the base of the first metacarpal, commences to ossify, and they unite about the 
twentieth year. 

The Phalanges are each developed by two centres: one for the shaft and one 
for the base. Ossification commences in the shaft, in all three rows, at about the 
sixth week, and gradually involves the whole of the bone excepting the upper 
extremity. Ossification of the base commences in the first row between the third 
and fourth years, and a year later in those of the second and third row. The two 
centres become united between the eighteenth and twentieth years. 
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THE LOWER EXTREMITY. 

The Lower Extremities, two in num¬ 
ber, are connected with the inferior part 
of the trunk. They are divided into three 
parts, the thigh, the leg, and the foot, 
which correspond to the arm, the forearm, 
and hand, in the upper extremity. 

The thigh is formed of a single bone, 
the femur. 

Tiib Femur. 

The Femur is the longest, largest, and 
heaviest bone in the skeleton, and almost 
perfectly cylindrical in the greater part 
of its extent. In tin* erect position of the 
body it is not vertical, but presents a 
general curvature in the longitudinal 
direction, which renders the bone convex 
in front and slightly concave behind; it 
also gradually inclines from above down¬ 
wards and inwards, approaching its fellow 
towards its lower part, but separated 
from it above by a very considerable in¬ 
terval, which corresponds to the entire 
breadth of the pelvis. The degree of 
this inclination varies in different persons, 
and is greater in the female than in the 
male. The femur, like other long bones, 
is divisible into a shaft and two extremi¬ 
ties. 

The Upper Extremity presents for ex¬ 
amination a head, neck, and the greater 
and lesser trochanters. 

The head, which is globular, and forms 
rather more than a hemisphere, is directed 
upwards, inwards, and a little forwards, 
the greater part of its convexity being 
above and in front. Its surface is smooth, 
coated with cartilage in the recent state, 
and presents a little behind and below 
its centre a rough depression, for the 
attachment of the ligamentum teres. 
The neck is a flattened pyramidal pro¬ 
cess of bene, which connects the head 
with the shaft. It varies in length and 
obliquity at various periods of life, and 
under different circumstances. In the 
adult male, it forms an obtuse angle with 
the shaft, being directed upwards, in¬ 
wards, and a little forwards. In the 
female, it approaches more nearly a right 
angle. Occasionally, in very old subjects, 
ana more especially in those greatly de¬ 
bilitated. its direction becomes horizontal, 
so that the head sinks below the level 
of the trochanter, and its length diminishes 


Fig. 87.—Right Femur. Anterior Surface 
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to such a degree, that the head becomes almost continuous with the shaft. The 
neck is flattened from before backwards, contracted in the middle, and broader at 
its outer extremity, where it is connected with the shaft, than at its summit, where 
it is attached to the head. It is much broader in the vertical than in the antero¬ 
posterior diameter, on account of the greater amount ot resistance required in 
sustaining the weight of the trunk. Its anterior surface , narrower than the 
posterior, is perforated by numerous vascular foramina. Its posterior surface is 
smooth, broader, and more concave than the anterior, and receives towards its 
outer side the attachment of the capsular ligament of the hip. Its superior border 
is short and thick, bounded externally by the great trochanter, and its surface 
perforated by large foramina. Its inferior border , long and narrow, curves a 
little backwards, to terminate at the lesser trochanter. 

The Greater Trochanter is a large irregular quadrilateral eminence, situated at 
the outer side of tin* neck, at its junction with the upper part of the shaft. It is 
directed a little outwards and backwards, and rises less high than the head. It 
presents for examination two surfaces ami four borders. 

Its external surface, quadrilateral in form, is broad, rough, convex, and marked 
by a prominent diagonal line, which extends from the posterior superior to the 
anterior inferior angle: this line serves for the attachment of the tendon of the 
Glutscus medius. Above the line is a triangular surface, sometimes rough for 
part of the tendon of the same muscle, sometimes smooth for the interposition of a 
bursa between the tendon and the bone. Below and behind the diagonal line is 
a smooth triangular surface, over which the tendon of the Gluteeus maximus muscle 
plays, a bursa being interposed. The internal surface is of much less extent than 
the external, and presents at its base a deep depression, the digital or trochan¬ 
teric fossa, for the attachment of the tendon of the Obturator externus muscle. 

The superior border is free; it is thick and irregular, and marked by im¬ 
pressions for the attachment of the Pyriformis behind, the Obturator internus and 
Gemelli in front. The inferior border is placed at the point of junction of the 
trochanter with the outer surface of the shaft; it is rough, prominent, slightly 
curved, and gives attachment to the upper part of the Vastus externus muscle. 
The anterior border is prominent, somewhat irregular, as well as the surface of 
bone immediately below it; it affords attachment by its outer part to the Glutaeus 
minimus. The posterior border is very prominent, and appears as a free rounded 
edge, which forms the back part of tin* digital fossa. 

The Lesser Troehanter is a conical eminence, which varies in size in different 
subjects; it is situated at the lower and back part of the base of the neck. Its 
base is triangular, and connected with the adjacent parts of the bone by three 
well-marked borders; of these the superior is continuous with the lower border of 
the neck; the posterior , with the posterior intertrochanteric line; and the inferior 
with the middle bifurcation of the linea aspera. Its summit, which is directed 
inwards and backwards, is rough, and gives insertion to the tendon of the Psoas 
magnus. The Iliacus is inserted into the shaft below the lesser trochanter, be¬ 
tween the Vastus interims in front, and the Pectincus behind. A well-marked 
prominence, hut of variable size, situated at the upper and front part of the 
neck, at its junction with the great trochanter, is called the tubercle of tin' 
femur ; it is the point of meeting of three muscles, the Glutseus minimus exter¬ 
nally, the Vastus externus below, and the tendon of the Obturator internus and 
Gemelli above. Running obliquely downwards and inwards from the tubercle i> 
the spiral line of the femur, or anterior intertrochanteric line; it winds around the 
inner side of the shaft, below the lesser trochanter, and terminates in the linea 
aspera, about two inches below this eminence. Its upper half is rough, and affords 
attachment to the capsular ligament of the hip joint; its lower half is less promi¬ 
nent and gives attachment to the upper part of the Vastus internus. The posterior 
intertrochanteric line is very prominent, and runs from the summit of the great 
trochanter downwards and inwards to the upper and back part of the lesser tro¬ 
chanter. Its upper half forms the posterior border of the great trochanter. A 
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well-marked eminence commences about 
the centre of the posterior intertrochan¬ 
teric line, and passes vertically down¬ 
wards for about two inches along the 
back part of the shaft: it is called the 
linea fjiiadrati, and gives attachment to 
the Quadratus femoris, and a few fibres 
of the Adductor magnus muscle. 

The Shaft ,almost perfectly cylindrical 
in form, is a little broader above than in 
the centre, and somewhat flattened from 
before backwards below. It is curved from 
before backwards, smooth and convex in 
front, and strengthened behind by a pro¬ 
minent longitudinal ridge, the linea 
aspera. It presents for examination three 
borders separating three surfaces. Of 
the three borders, one, the linea aspera, 
is posterior, the other two are placed 
laterally. 

The linea aspera (Fig. 88) is a promi¬ 
nent longitudinal ridge or crest, present¬ 
ing on the middle third of the bone an ex¬ 
ternal lip, an internal lip, and a rough 
intermediate space. A little above the 
centre of the shaft, this crest divides into 
three lines; the most external one be¬ 
comes veryrough.and is continued almost 
vertically upwards to the base of the 
great trochanter; the middle one,the least 
distinct, is continued to the base of the 
trochanter minor; and the internal one 
is lost above in the spiral line of the 
femur, llelow, the linea aspera divides 
into two bifurcations, which inclose be¬ 
tween them a triangular space (the po¬ 
pliteal space), upon which rests the 
popliteal artery. Of these two bifur¬ 
cations, the outer branch is the most 
prominent, and descends to the summit 
of the outer condyle. The inner branch 
is less marked, presents a broad and 
shallow groove for the passage of the 
femoral artery, and terminates at a small 
tubercle at the summit of the internal 
condyle. 

To the inner lip of the linea aspera, 
its whole length, is attached the Vastus 
interims; and to the whole length of the 
outer lip the Vastus externus. The 
Adductor magnus is also attached to the 
whole length of the linea aspera, being 
connected with the outer lip above, and 
the inner lip below. Between the Vastus 
externus and the Adductor magnus are 
attached two muscles, viz., the Glutaeus 
maximus above, and the short head of the 

10 


Fig. 88.—Right Femur. Posterior Surfate. 
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Biceps below. Between the Adductor magnus and the Vastus interims four 
muscles are attached: the Iliacus and Pectineus above (the latter to the middle 
division of the upper bifurcation); below these, the Adductor brevis and Adductor 
longus. The linea aspera is perforated a little below its centre by the nutritious 
canal, which is directed obliquely from below upwards. 

The two lateral borders of the femur are only very slightly marked, the 
external extending from the anterior inferior angle of the great trochanter to the 
anterior extremity of the external condyle: the internal passes from the spiral 
line, at a point opposite the trochanter minor, to the anterior extremity of the 
internal condyle. The internal border marks the limit of attachment of the Cru- 
rteus muscle internally. 

The anterior surface includes that portion of the shaft which is situated be¬ 
tween the two lateral borders. It is smooth, convex, broader above and below 
than in the centre, slightly twisted, so that its upper part is directed forwards and 
a little outwards, its lower part forwards and a little inwards. The upper three- 
fourths of this surface serve for the attachment of the Cruracus; the lower fourth 
is separated from this muscle by the intervention of the synovial membrane of the 
knee joint, and affords attachment to the Subcrurmus to a small extent. The 
external surface includes the portion of bone between the external border and the 
outer lip of the linea aspera; it is continuous above with the outer surface of the 
great trochanter, below with the outer surface of the external condyle: to its 
upper three-fourths is attached the outer portion of the Cruneus muscle. The 
internal surface includes the portion of bone between the internal border and the 
inner lip of the linea aspera ; it is continuous above with the lower border of 
the neck, below with the inner side of the internal condyle: it is covered by the 
Vastus interims muscle. 

The Lower Extremity, larger than the upper, is of a cuboid form, flattened 
from before backwards, and divided by an interval presenting a smooth depression 
in front, and a notch of considerable size behind, into two large eminences, the 
condyles. The interval is called the intercondyloid notch . The external con¬ 
dyle is the most prominent anteriorly, and is the broadest both in the antero¬ 
posterior and transverse diameters. The internal condyle is the narrowest, 
longest, and most prominent internally. This difference in the length of the two 
condyles depends upon the obliquity of the thigh bones, in consequence of their 
separation above at the articulation with the pelvis. If the femur is held in this 
oblique position, the surfaces of the two condyles will be seen to be nearly hori¬ 
zontal. The two condyles are joined together anteriorly, and form a smooth 
trochlear surface, the external border of which is more prominent, and ascends 
higher than the internal one. This surface articulates with the patella, it pre¬ 
sents a median groove, which extends downwards and backwards to the inter¬ 
condyloid notch; and two lateral convexities, of which the external is the broader, 
more prominent, and prolonged farther upwards upon the front of the outer 
condyle. The intercondyloid notch lodges the crucial ligaments; it is bounded 
laterally by the opposed surfaces of the two condyles, and in front by the lower 
end of the shaft. 

Outer Condyle . The outer surface of the external condyle presents, a little 
behind its centre, an eminence, the outer tuberosity; it is less convex and pro¬ 
minent than the inner tuberosity, and gives attachment to the external lateral 
ligament of the knee. Immediately beneath it is a groove, which commences at 
a depression a little behind the centre of the lower border of this surface: the 
depression is for the tendon of origin of the Popliteus muscle; the groove in 
which this tendon is contained is smooth, covered with cartilage in the recent 
state, and runs upwards and backwards to the posterior extremity of the condyle. 
The inner surface of the outer condyle forms one of the lateral boundaries of the 
intercondyloid notch, and gives attachment, by its posterior part, to the anterior 
crucial ligament. The inferior surface is convex, smooth, and broader than that 
of the internal condyle. The posterior extremity is convex and smooth: j» sl 
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above the articular surface is a depression, for the tendon of the outer head of the 
Gastrocnemius. 

Inner Condyle. The inner surface of the inner condyle presents a convex 
eminence, the inner tuberosity, rough, for the attachment of the internal lateral 
ligament. Above this tuberosity, at the termination of the inner bifurcation of the 
linea aspera, is a tubercle, for the insertion of the tendon of the Adductor magnus; 
and behind and beneath the tubercle a depression, for the tendon of the inner head 
of the Gastrocnemius. The outer side of the inner condyle forms one of the lateral 
boundaries of the intcrcondyloid notch, and gives attachment, by its anterior part, 
to the posterior crucial ligament. Its inferior or articular surface is convex, and 
presents a less extensive surface than the external condyle. 

Structure . Like that of the other cylindrical hones, the linea aspera is com¬ 
posed of a very dense, ivory-like, compact tissue. 

Articulations. With three bones: tlie os innominatum, tibia, and patella. 

Development (Fig. 89). The femur 


Fig. SO.—Plan of the Development of the Femur, 
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is developed by jive centres: one 
for the shaft, one for each extre¬ 
mity, and one for each trochanter. 

Of all the long hones, it is the first to 
show traces of ossification : this first 
commences in the shaft, at about the 
fifth week of foetal life, the centres of 
ossification in the epiphyses appear¬ 
ing in the following order. First, in 
the lower end of the hone, at the 
ninth month of foetal life ; from 
this the condyles and tuberosities 
are formed; in the head, at the end 
of the first year after birth; in the 
great trochanter during the fourth 
year; and in the lesser trochanter, 
between the thirteenth and four¬ 
teenth. The order in which the 
epiphyses are joined to the shaft, is 
the direct reverse of their appear¬ 
ance; their junction docs not com¬ 
mence until after puberty, the lesser 
trochanter being first joined, then 
the greater, then the head, and 
lastly, the inferior extremity (the 
first in which ossification com¬ 
menced), which is not united until 
the twentieth year. 

Attach ma 

minimus, _, 

Gemellus inferior, and Quadratus femoris. To the lesser trochanter, the Psoas 
magnus, and the Uiacus below it. To the shaft, its posterior surface, the Vastus 
extern us, Glutacus maximus, short head of the Biceps, Vastus interims, Adductor 
magnus, Pectineus, Adductor brevis, and Adductor longus; to its anterior surface, 
the Cruneus and Subcrurieus. To the condyles, the Gastrocnemius, Plantaris, 
and Popliteus. 

THE LEG. 


rsstQ 
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•hment of Muscles. To the great trochanter, the Gluticus inedius, Glutmus 
s, Pyriformis, Obturator interims, Obturator externus, Gemellus superior, 


The Leg consists of three bones: the Patella, a large sesamoid bone, placed in 
front of the knee, analogous to the olecranon process of the ulna: and the Tibia 
and Fibula. 
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The Patella. (Figs. 00, 91.) 



Fig. 91.—Posterior Surface. 


The Patella is a small, Hat, triangular bone, situated at the anterior part of the 
knee joint. It resembles the sesamoid bones, from being developed in the tendon 
of the Quadriceps extensor; but, in relation with the tibia, it may be regarded as 
analogous to the olecranon process of the ulna, which occasionally exists as a sepa¬ 
rate piece, connected to the shaft of that bone by a continuation of the tendon of 
the Triceps muscle. It presents an anterior and posterior surface, three borders, 
a base, and an apex. 

The (Ulterior surface is convex, perforated by small apertures, for the passage 
of nutrient vessels, and marked by numerous rough, 
Fig. 90.—Right Patella, Anterior longitudinal striae. This surface is covered, in the 
Surface. recent state by an expansion from the tendon of the 

quadriceps extensor, separated from the integument by 
a synovial bursa, and gives attachment below to the 
ligamentum patellae. The posterior surface presents a 
smooth, oval-shaped, articular surface, covered with car¬ 
tilage in the recent state, and divided into two facets by 
a vertical ridge, which descends from the superior to¬ 
wards the inferior angle of the bone. The ridge cor¬ 
responds to the groove on the trochlear surface of the 
femur, and the two facets to the articular surfaces of 
the two condyles; the outer facet, for articulation with 
the outer condyle, being the broader and deeper, serves 
to indicate the leg to which the bone belongs. This 
surface presents, interiorly, a rough, convex, uon-arti- 
cular depression, the lower half of which gives attach¬ 
ment to the ligamentum patellae; the upper half being 
separated from the head of the tibia by adipose tissue. 

Its superior and lateral borders give attachment to 
the tendon of the Quadriceps extensor ; to the superior 
border , that portion of the tendon which is derived from 
the Rectus and Cruraeus muscles; and to the lateral 
borders , the portion derived from the external and in¬ 
ternal Vasti muscles. 

The base or superior border , is thick, directed upwards, and cut obliquely at 
the expense of its outer surface; it receives the attachment, as already mentioned, 
of part of the Quadriceps extensor tendon. 

The Apex is pointed, and gives attachment to the ligamentum pateline. 

Structure. It consists of loose cancellous tissue, covered by a thin compact 
lamina. 

Development. By a single centre, which makes its appearance, according to 
Bedard, about the third year. In two instances 1 have seen this hone cartilagi¬ 
nous throughout, at a much later period (six years). More rarely, the bone is 
developed by two centres, placed side by side. 

Articulations. With the two condyles of the femur. 

Attachment of Muscles. Four muscles are attached to the patella, viz., the 
Rectus, Crurseus, Vastus interims, and Vastus externus. The tendons of these 
muscles joined at their insertion constitute the Quadriceps extensor cruris. 



The Tibia. 

The Tibia (Figs. 92, 93) is situated at the anterior and inner side of the leg, and, 
excepting the femur, is the longest and largest bone in the skeleton. It is pris* 
moid in form, expanded above, where it enters into formation with the knee joint, 
and more slightly below. In the male, its direction is vertical, and parallel with 
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the bone of the opposite side, 
but in the female it has a slight 
oblique direction downwards and 
outwards, to compensate for the 
oblique direction of the femur 
inwards. It presents for exami¬ 
nation a shaft and two extre¬ 
mities. 

The Superior Extremity , or 
head, is large and expanded on 
each side into two lateral emi¬ 
nences, the tuberosities. Supe¬ 
riorly, the tuberosities present 
two smooth concave surfaces, 
which articulate with the con¬ 
dyles of the femur; the internal 
articular surface is longer than 
the external, oval from before 
backwards, to articulate with the 
internal condyle; the external 
one being broader, flatter, and 
more circular, to articulate with 
the external condyle. Between 
the two articular surfaces, and 
nearer the posterior than the 
anterior aspect of the bone, is an 
eminence, the spinous process of 
the tibia, surmounted by a pro¬ 
minent tubercle on each side, 
which gives attachment to the 
extremities of the semilunar 
fibro-cartilages; and in front and 
behind the spinous process, a 
rough depression for the attach¬ 
ment of the anterior and poste¬ 
rior crucial ligaments and the 
semilunar cartilages. Anteriorly 
the tuberosities are continuous 
with one another, presenting a 
large and somewhat flattened 
triangular surface, broad above, 
and perforated by large vascular 
foramina, narrow below, where 
it terminates in a prominent 
oblong elevation of large size, 
the tubercle of the tibia; the 
lower half of this tubercle is 
rough for the attachment of the 
ligamentum patellae; the upper 
half is a smooth facet corres¬ 
ponding, in the recent state, with 
a bursa which separates this 
ligament from the bone. Poste¬ 
riorly, the tuberosities are sepa¬ 
rated from each other above by 
a shallow depression, the popli¬ 
teal notch, which gives attach¬ 


ing. 92.—Bones of the Right Leg. Anterior Surface 
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ment to the posterior crucial ligament. The posterior surface of the inner 
tuberosity presents a deep transverse groove, for the insertion of the tendon of 
the Semimembranosus; and the posterior surface of the outer one, a flat articular 
facet, nearly circular in form, directed downwards, backwards, and outwards, for 
articulation with the fibula. The lateral surfaces are convex and rough; the internal 
one, the most prominent, gives attachment below to the internal lateral ligament. 

The Shaft of the tibia is of a triangular prismoid form, broad above, gradually 
decreasing in size to the commencement of its lower fourth, its most slender part, 
and then enlarging again towards its lower extremity. It presents for examination 
three surfaces and three borders. 

The anterior border, the most prominent of the three, is called the crest of the 
tibia , or, in popular language, the shin; it commences above at the tubercle, and 
terminates below at tlie anterior margin of the inner malleolus. This border is 
very prominent in the upper two-thirds of its extent, smooth and rounded below. 
It presents a very flexuous course, being curved outwards above, and inwards 
below; it gives attachment to the deep fascia of the leg. 

The internal border is smooth and rounded above and below, but more promi¬ 
nent in the centre; it commences at the back part of the inner tuberosity, and 
terminates at the posterior border of the internal malleolus; its upper third gives 
attachment to the internal lateral ligament of the knee, and to some fibres of the 
Popliteus muscle; its middle third, to some fibres of the Solcus and Flexor longus 
digitorum muscles. 

The external border is thin and prominent, especially its central part, and gives 
attachment to the interosseous membrane; it commences above in front of the 
fibular articular facet, and bifurcates below, forming the boundaries of a triangular 
rough surface, for the attachment of the inferior interosseous ligament, connecting 
the tibia and fibula. 

The internal surface is smooth, convex, and broader above than below; 
its upper third, directed forwards and inwards, is covered by the aponeurosis 
derived from the tendon of the Sartorius, and by the tendons of the Gracilis ami 
Semi tend inosus, all of which are inserted nearly as far forwards as the anterior 
border; in the rest of its extent it is subcutaneous. 

The external surface is narrower than the internal; its upper two-thirds present 
a shallow groove for the attachment of the Tibialis anticus muscle; its lower third is 
smooth, convex, curves gradually forwards to the anterior part of the bone, and is 
covered from within outwards by the tendons of the following muscles: Tibialis 
anticus, Extensor proprius pollicis, Extensor longus digitorum, Peroncns tertius. 

The Posterior surface (Fig. 93) presents at its upper part a prominent ridge, the 
oblique line of the tibia, which extends from the hack part of the articular facet for 
the fibula, obliquely downwards, to the internal border, at the junction of its 
upper and middle thirds. It marks the limit for the insertion of the Popliteus 
muscle, and serves for the attachment of the popliteal fascia, and part of the 
Solcus, Flexor longus digitorum, and Tibialis posticus muscles; the triangular 
concave surface above, and to the inner side of this line, gives attachment to 
the Popliteus muscle. The middle third of the posterior surface is divided by a 
vertical ridge into two lateral halves; the ridge is well marked at its commence¬ 
ment at the oblique line, but becomes gradually indistinct below; the inner ami 
broadest half gives attachment to the Flexor longus digitorum, the outer ami 
narrowest, to part of the Tibialis posticus. The remaining part of the bone is 
covered by the Tibialis posticus, Flexor longus digitorum, and Flexor longus 
pollicis muscles. Immediately below the oblique line is the medullary foramen, 
which is directed obliquely downwards. 

Fhe Paver Extremity , much smaller than the upper, is somewhat quadrilateral 
in form, and prolonged downwards on its inner side, into a strong process, the 
internal malleolus. The inferior surface of the bone presents a quadrilateral 
smooth surface, for articulation with the astragalus; narrow internally, where 
it becomes continuous with the articular surface of the inner malleolus, broader 
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externally, and traversed from 
before backwards by a slight 
elevation, separating two lateral 
depressions. The (Ulterior sur¬ 
face is smooth and rounded 
above, and covered by the ten- 
duns of the Extensor muscles of 
the toes; its lower margin presents 
a rough transverse depression, for 
the attachment of the anterior 
ligament of the ankle joint. The 
posterior surface presents a 
superficial groove directed 
obliquely downwards and in¬ 
wards, continuous with a simi¬ 
lar groove on the posterior ex¬ 
tremity of the astragalus; it 
serves for the passage of the 
tendon of the Flexor longus 
poliicis* The external surface 
presents a triangular rough de¬ 
pression, the lower part of which, 
in some hones, is smooth, covered 
with cartilage in the recent state, 
and articulates with the fibula : 
the remaining part is rough for 
the attachment of the inferior 
interosseous ligament, which 
connects it with the fibula. 
This surface is bounded by two 
prominent ridges, continuous 
above with the interosseous 
ridge; they afford attachment 
to the anterior and posterior 
tibio-fibular ligaments. The 
internal surface is prolonged 
downwards to form a strong 
pyramidal-shaped process, flat¬ 
tened from without inwards, the 
inner malleolus; its inner surface 
is convex and subcutaneous. Its 
outer surface , smooth and slight¬ 
ly concave, deepens the articular 
surface for the astragalus. Its 
anterior border is rough, for the 
attachment of ligamentous fibres. 
Its posterior border presents a 
broad and deep groove, directed 
obliquely downwards, and in¬ 
wards: it is occasionally double, 
and transmits the tendons of the 
Tibialis posticus and Flexor 
longus digitorum muscles. Its 
summit is marked by a rough 
depression behind, for the attach¬ 
ment of the internal lateral liga¬ 
ment of the ankle joint. 


Fig. 93. —Bones of the Right Leg. Posterior Surface. 
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Structure . Like that of the other long bones. 

Development. By three centres (Fig. 94): one for the shaft, and one for each 
extremity. Ossification commences in the centre of the shaft about the same time 

as in the femur, the fifth week, and 


Fig. 94.—Plan of lho Development of ihe Tibia. 
By Three Centres. 
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gradually extends towards either ex¬ 
tremity. The centre for the upper 
epiphysis appears at birth; it is flat¬ 
tened in form, and has a thin tongue¬ 
shaped process in front, which forms 
the tubercle. That for the lower 
epiphysis appears in the second year. 
The lower epiphysis joins the shaft 
at about the twentieth year, and the 
upper one about the twenty-fifth 
year. Two additional centres occa¬ 
sionally exist, one for the tongue¬ 
shaped process of the upper epiphysis, 
the tubercle, and one for the inner 
malleolus. 

Articulations . With three bones: 
the femur, fibula, and astragalus. 

Attachment of Muscles. To the 
inner tuberosity, the Semimembra¬ 
nosus. To the outer tuberosity, the 
Tibialis anticus and Extensor loiigu* 
digitorum; to the shaft: its internal 
surface, the Sartor ins, Gracilis, and 
Semitondinosus; to its external sur¬ 
face, the Tibialis anticus; to its poste¬ 
rior surface, the Popliteua, Solcus, Flexor longus digitorum, and Tibialis posticus; 
to the tubercle, the ligamentum patellae. 


Appears at 2rf tf? 
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The Fibula. 

The Fibula (Figs. 02, 93) is situated at the outer side of the leg. It is the 
smaller of the two bones, and, in proportion to its length, the most slender of all 
the long bones; it is placed nearly parallel with the tibia, its lower extremity 
inclining a little forwards, so as to be on a plane anterior to that of the upper end. 
It presents for examination a shaft and two extremities. 

The Superior Extremity or Head is of an irregular rounded form, presenting, 
above, a flattened articular facet, directed upwards and inwards, for articulation 
with a corresponding facet on the external tuberosity of the tibia. On the outer 
side is a thick and rough prominence, continued behind into a pointed eminence, 
the styloid process, which projects upwards from the posterior part of the head. 
The prominence above mentioned gives attachment to the tendon of the Biceps 
muscle, and to the long external lateral ligament of the knee, the ligament dividing 
this tendon into two parts. The summit of the styloid process gives attachment 
to the short external lateral ligament. The remaining part of the circumference 
of the head is rough, for the attachment, in front, of the anterior superior tibio¬ 
fibular ligament, and the upper and anterior part of the Peroneus longus; and 
behind, to the posterior superior tibio-fibulur ligament, and the upper fibres of the 
outer head of the Solcus muscle. 

The Lower .Extremity, called the malleolus extern us , is of a pyramidal form, some¬ 
what flattened from without inwards, and is longer, and descends lower than the 
internal malleolus. Its external surface is convex, subcutaneous, and continuous 
with a triangular (also subcutaneous) surface on the outer side of the shaft. The 
internal surface presents in front a smooth triangular facet, broader above than 
below, convex from above downwards, which articulates with a corresponding 
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surface on the outer side of the astragalus. Behind and beneath the articular 
surface is a rough depression, which gives attachment to the posterior fasciculus of 
the external lateral ligament of the ankle. Its anterior border is thick and rough, 
and marked below by a depression for the attachment of the anterior fasciculus of 
the external lateral ligament. The posterior border is broad and marked by a 
shallow groove, for the passage of the tendons of the Peroneus longus and brevis 
muscles. Its summit is rounded, and gives attachment to the middle fasciculus of 
the external lateral ligament. 

The Shaft presents three surfaces, and three borders. The anterior border com¬ 
mences above in front of the head, runs vertically downwards to a little below the 
middle of the bone, and then curving a little outwards, bifurcates below* into two 
lines, which hound the triangular subcutaneous surface immediately above the outer 
side of the malleolus extern us. It gives attachment to an intermuscular septum, 
which separates the muscles on the anterior surface from those on the external. 

The internal border , or interosseous ridge , is situated close to the inner 
side of the preceding; it runs nearly parallel with it in the upper third of its 
extent, but diverges from it so as to include a broader space in the lower two- 
thirds. It commences above just beneath the head of the bone (sometimes it is quite 
indistinct for about an inch below the head), and terminates below at the apex of a 
rough triangular surface immediately above the articular facet of the external mal¬ 
leolus. It serves for the attachment of the interosseous membrane, and separates 
the extensor muscles in front, from the flexor muscles behind. The portion of hone 
included between the anterior and interosseous lines forms the anterior surface. 

The posterior border is sharp and prominent: it commences above at the base of 
the styloid process, and terminates below in the posterior border of the outer mal¬ 
leolus. It is directed outwards above, backwards in the middle of its course, 
backwards and a little inwards below, and gives attachment to an aponeurosis 
which separates the muscles on the outer from those on the inner surface of the shaft. 
The portion of bone included between this line and the interosseous ridge forms 
the internal surface. Its upper three-fourths are subdivided into two parts, an 
anterior and a posterior, by a very prominent ridge, the oblique line of the fibula, 
which commences above at the inner side of the head, and terminates by being 
continuous w ith the interosseous ridge at the lower fourth of the bone. It attaches 
an aponeurosis which separates the Tibialis posticus from the Sulcus above, and 
the Flexor longus pollicis below. This ridge sometimes ceases just before 
approaching the interosseous ridge. 

The anterior surface is the interval between the anterior and interosseous lines. 
It is extremely narrow and flat in the upper third of its extent: broader and grooved 
longitudinally in its lower third : it serves for the attachment of three muscles, the 
Extensor longus digitorum, Peroneus tertius, and Extensor longus pollicis. 

The external surface , much broader than the preceding, is directed outwards in 
the upper two-thirds of its course, backwards in the lower third, where it is con¬ 
tinuous with the posterior border of the external malleolus. The surface is com¬ 
pletely occupied bv the Peroneus longus and brevis muscles. 

The internal surface is the interval between the interosseous ridge and the 
posterior border, and occupies nearly two-thirds of the circumference of the bone. 
Its upper three-fourths are divided into an anterior and a posterior portion by a 
very prominent ridge already mentioned, the oblique line of the fibula. The 
anterior portion is directed inwards, and is grooved for the attachment of the 
Tibialis posticus muscle. The posterior portion is continuous below* with the 
rough triangular surface above the articular facet of the outer malleolus; it is 
directed backwards above, backwards and inwards at its middle, directly inwards 
below. Its upper fourth is rough, for the attachment of the Sulcus muscle; its 
lower part presents a triangular rough surface, connected to the tibia by a strong 
interosseous ligament, and between these two points, the entire surface is covered 
by the fibres of origin of the Flexor longus pollicis muscle. At about the middle 
of this surface is the nutritious foramen, which is directed downwards. 
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In order to distinguish the side to which the hone belongs, hold it with the 

lower extremity downwards, and the broad groove 
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holder; the triangular subcutaneous surface will 
cjp/^ then be directed to the side to which the bone belongs. 

Articulation*. With two bones: the tibia and 
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astragalus. 

Development, By three centres (Fig. 95): one 
for the shaft, and one for each extremity. Ossi¬ 
fication commences in the shaft about the sixth 
week of foetal life, a little later than in the tibia, 
and extends gradually towards the extremities. 
At birth both ends are cartilaginous. Ossification 
commences in the lower end in the second year, 
and in the upper one about the fourth year. 
The lower epiphysis, the first in which ossification 
commences, becomes united to the shaft about the 
twentieth year, contrary to the law which appears 
to prevail with regard to the junction of the 
epiphyses with the shaft: the upper one is joined 
about the twenty-fifth year. 

Attachment of Muscles. To the head, the 
Biceps, Soleus, and Pcroneus longus: to the shaft, 
its anterior surface, the Extensor longus digito- 
rum, Pcroneus tertius, and Extensor longus pol- 
licis; to the internal surface, the Soleus, Tibialis 
posticus, and Flexor longus pollicis ; to the exter¬ 
nal surface, the Pcroneus longus and brevis. 


THE FOOT. 

The foot (Figs. 90, 97) is the terminal part of the inferior extremity; it serves 
to support the body in the erect posture, and as an important instrument of loco¬ 
motion. it consists of three divisions: the Tarsus, Metatarsus, and Phalanges. 

Tiie Tarsus. 

The bones of the Tarsus are seven in number; viz., the cal can cum, or os calcis, 
astragalus, cuboid, scaphoid, internal, middle, and external cuneiform bone*. 
These bones may be conveniently arranged into two lateral rows. The outer 
row, remarkable for its great solidity and strength, forms the basis of support to 
the foot; it consists of two bones, the os calcis and cuboid. The inner row, which 
contributes chiefly to its elasticity, is formed by the astragalus, scaphoid, and three 
cuneiform bones. 

The Calcaneum. 

The Calcaneum , or Os Calcis , is the largest bone of the tarsus. It is irregu¬ 
larly cuboidal in form, and situated at the lower and back part of the foot. It 
presents for examination six surfaces: superior, inferior, external, internal, ante¬ 
rior, and posterior. 

The superior surface is formed behind, of the upper edge of that process ot the 
os calcis which projects backwards to form the heel. This process varies in 
length in different individuals; it is convex from side to side, concave from before 
backwards, and corresponds above to a mass of adipose substance placed in front 
of the tendo Achillis. In the middle of this surface arc two (sometimes three) 
articular facets, separated by a broad shallow’ groove, directed obliquely for* 
wards and outwards, and rough for the attachment of the interosseous ligament 
connecting the astragalus and os calcis. Of these two articular surfaces, the 
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Fig. 96.—Bones of the Right Foot. Dorsal Surface. 
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external is the larger, and situated upon the hodv of the bone; it is of an oblong 
form, broader behind than in front, and convex from before backwards. The 
internal articular surface is supported on a projecting process of bone, called the 
lesser process of the calcaneum (sustentaculum tali); it is of an oblong form, con¬ 
cave longitudinally, and sometimes subdivided into two, which (lifter in size and 
shape. More anteriorly is seen the upper surface of the grenter process , marked 
by a rough depression for the attachment of numerous ligaments, and the tendon 
of origin of the Extensor brevis digitorum muscle. 

The inferior surface is narrow, rough, uneven, broader behind than in front, 
and convex from side to side; it is bounded posteriorly by two tuberosities, 
separated by a rough depression: the external , small, prominent, and rounded, 
gives attachment to part of the Abductor minimi digiti; the internal , broader and 
larger, for the support of the heel, gives attachment, by its prominent inner 
margin, to the Abductor pollicis, and in front to the Flexor brevis digitorum 
muscles, and the depression between the tubercles to the Abductor minimi digiti, 
and plantar fascia. The rough surface in front of these tubercles gives attach¬ 
ment to the long plantar ligament; and to a prominent tubercle nearer the anterior 
part of the bone, as well as to the transverse groove in front, is attached the short 
plantar ligament. 

The external surface is subcutaneous, and presents near its centre a tubercle, 
for the attachment of the middle fasciculus of the external lateral ligament. 
Behind the tubercle is a broad, smooth surface, giving attachment, at its upper 
and anterior part, to the external astragalo-calcauean ligament; and in front a 
narrow surface marked by two oblique grooves, separated by an elevated ridge: 
the superior groove transmits the tendon of the Peroneus brevis; the inferior , the 
tendon of the Peroneus longus; the intervening ridge gives attachment to a pro¬ 
longation from the external annular ligament. 

The internal surface presents a deep concavity, directed obliquely downwards 
and forwards, for the transmission of the plantar vessels, and nerves and Flexor 
tendons into the sole of the foot; it affords attachment to part of the Flexor 
accessorius muscle. Its surface presents in front an eminence of hone, the 
lesser process, which projects horizontally inwards from the upper and front part 
of this surface. This process is concave above, and supports the anterior articular 
surface of the astragalus; below, it is convex, and grooved for the tendon of the 
Flexor longus pollicis. Its free margin is rough, for the attachment of ligaments. 

The anterior surface , of a somewhat triangular form, is smooth, concavo-con¬ 
vex, and articulates with the cuboid. It is surmounted, on its outer side, by a 
rough prominence, which forms an important guide to the surgeon in the per¬ 
formance of Chopart’s operation. 

The posterior surface is rough, prominent, convex, and wider below than above. 
Its lower part is rough, for the attachment of the tendo Achillis; its upper part 
smooth, coated with cartilage, and corresponds to a bursa which separates this 
tendon from the bone. 

Articulations . With two bones: the astragalus and cuboid. 

Attachment of Muscles. Part of the Tibialis posticus, the tendo Achillis, Plan- 
taris. Abductor pollicis. Abductor minimi digiti. Flexor brevis digitorum, Flexor 
accessorius, and Extensor brevis digitorum. 

The Cuboid. 

The Cuboid bone is placed on the outer side of the foot, immediately in front 
of the os calcis. It is of a pyramidal shape, its base being directed upwards and 
inwards, its apex downwards and outwards. It may always be known from all 
the other tarsal bones, bv the existence of a deep groove on its under surface, tor 
the. tendon of the Peroneus longus muscle. It presents for examination six sur¬ 
faces: three articular, and three non-articular: the non-articular surfaces arc 
superior, inferior, and external. 
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The superior or dorsal surface , directed upwards and outwards, is roucdi, for 
the attachment of numerous ligaments. The inferior or plantar surface presents 
in front a deep groove, which runs obliquely from without, forwards and inwards; 
it lodges the tendon of the Peroneous longus, and is bounded behind by a promi¬ 
nent ridge, terminating externally in an eminence, the tuberosity of the cuboid, 
the surface of which presents a convex facet, for articulation with the sesamoid 
bone of the tendon contained in the groove. The ridge and surface of bone 
behind it are rough, for the attachment of the long and short plantar ligaments. 

The external surface , the smallest and narrowest of the three, presents a deep 
notch, formed by the commencement of the peroneal groove. 

The articular surfaces are the posterior, anterior, and internal. The posterior 
is a smooth, triangular, concavo-convex surface, for articulation with the anterior 
surface of the os calcis. The anterior, of smaller size, but also irregularly trian¬ 
gular, is divided by ji vertical ridge into two facets : the inner quadrilateral in 
form, to articulate with the fourth metatarsal bone; the outer larger and more 
triangular, for articulation with the fifth metatarsal. The internal surface is 
broad, rough, irregularly quadrilateral, presenting at its middle and upper part a 
small oval facet, for articulation with the external cuneiform bone; and behind 
this (occasionally) a smaller facet, for articulation with the scaphoid ; it is rough 
in the rest of its extent, for the attachment of strong interosseous ligaments. 

To ascertain to which foot it belongs, hold the bones so that its under surface, 
marked by the peroneal groove, looks downwards, and the large concavo-convex 
articular surface backwards, towards the holder; the small non-articular surface 
marked by the commencement of the peroneal groove will point to the side to 
which the bone belongs. 

Articulations. With four bones: the os calcis, external cuneiform, and the 
fourth and fifth metatarsal bones, occasionally with the scaphoid. 

Attachment of Muscles. Part of the flexor brevis pollicis. 

The Astragalus. 

The Astragalus (Fig. 96), next to the os calcis, is the largest of the tarsal bones. 
It is placed at the middle and upper part of the tarsus, supporting the tibia above, 
articulating with the malleolus on either side, resting below upon the os calcis, and 
joined in front to the scaphoid. This bone may easily be recognized by its large 
rounded head, the broad articular facet on its upper convex surface, and by the' 
two articular facets separated by a deep groove on its under concave surface. It 
presents six surfaces for examination. 

The superior surface presents, behind, a broad smooth trochlear surface, for 
articulation with the tibia; it is broader in front than behind, convex from before 
backwards, slightly concave from side to side. In front of the trochlea is the 
upper surface of the neck of the astragalus, rough for the attachment of liga¬ 
ments. The inferior surface presents two articular facets separated by a deep 
groove. The groove runs obliquely forwards and outwards, becoming gradually 
broader and deeper in front: it corresponds with a similar groove upon the upper 
surface of the os calcis, and forms, when articulated with that bone, a canal, filled 
up in the recent state by the cnlcaneo-astragaloid interosseous ligament. Of the 
two articular facets, the posterior is the larger, of an oblong form, and deeply 
concave from side to side; the anterior, although nearly of equal length, is nar¬ 
rower, of an elongated oval form, convex from side to side, and often subdivided 
into t>vo by an elevated ridge : the posterior articulates with the lesser process of 
the os calcis; the anterior, with the upper surface of the calcaneo-scaphoid ligament. 
The internal surface presents at its upper part a pear-shaped articular facet for the 
inner malleolus, continuous above with the trochlear surface; below the articular sur¬ 
face is a rough depression, for the attachment of the deep portion of the internal 
lateral ligament. The external surface presents a large triangular facet, concave 
from above downwards, for articulation with the external malleolus; it is con- 
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Fig. 07.—Bones of the Right Foot. Plantar Surface. 
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tinuous above with the trochlear surface: in front is a deep rough margin, for the 
attachment of the anterior fasciculus of the external lateral ligament. The 
anterior surface , convex and rounded, forms the head of the astragalus; it is 
smooth, of an oval form, and directed obliquely inwards and downwards; it is 
continuous below with that part of the anterior facet on the under surface which 
rests upon the calcaneo-scaphoid ligament. The head is surrounded by a con¬ 
stricted portion, the neck of the astragalus. The posterior surface is narrow, and 
traversed by a groove, which runs obliquely downwards and inwards, and trans¬ 
mits the tendon of the Flexor longus pollicis. 

To ascertain to which foot it belongs, hold the bone with the broad articular 
surface upwards, and the rounded head forwards; the lateral triangular articular 
surface for the external malleolus will then point to the side to which the bone 
belongs. 

Articulations. With four bones: tibia, fibula, os calcis, and scaphoid. 

The Scaphoid. 

The Scaphoid or Navicular bone, so called from its fancied resemblance to a 
boat, is situated at the inner side of the tarsus, between the astragalus behind and 
the three cuneiform bones in front. This bone may be distinguished by its boat¬ 
like form, being concave behind, convex, and subdivided into three facets in 
front. 

The anterior surface , of an oblong form, is convex from side to side, and sub¬ 
divided by two ridges into three facets, for articulation with the three cuneiform 
bones. The posterior surface is oval, concave, broader externally than internally, 
and articulates with the rounded head of the astragalus. The superior surface is 
convex from side to side, and rough for the attachment of ligaments; the 
inferior , somewhat concave, irregular, and rough for the attachment of liga¬ 
ments. The internal surface presents a rounded tubercular eminence, the 
tuberosity of the scaphoid, which gives attachment to part of the tendon of the 
Tibialis posticus. The external surface is broad, rough, and irregular, for the 
attachment of ligamentous fibres, and occasionally presents a small facet for articu¬ 
lation with the cuboid bone. 

To ascertain to which foot it belongs, bold the bone with the concave articular 
surface backwards, and the broad dorsal surface upwards; the broad external 
surface will point to the side to which the bone belongs. 

Articulations. With four bones : astragalus and three cuneiform ; occasionally 
also with the cuboid. 

Attachment of Muscles. Part of the Tibialis posticus. 

The Cuneiform Bones have received their name from their wedge-like form. 
They form the most anterior row of the inner division of the tarsus, being placed 
between the scaphoid behind, the three innermost metatarsal bones in front, and 
the cuboid externally. They are called the first, second, and third, counting from 
the inner to the outer side of the foot, and from their position, internal, middle . 
and external. 

The Internal Cuneiform. 

The Internal Cuneiform is the largest of the three. It is situated at the inner 
side of the foot, between the scaphoid behind and the base of the first metatarsal 
in front. It may be distinguished by its large size, as compared with the other 
two, and from its more irregular wedge-like form. It presents for examination 
six surfaces. 

The internal surface is subcutaneous, and forms part of the inner border of the 
foot; it is broad, quadrilateral, and presents at its anterior inferior angle a smooth 
oval facet, over which the tendon of the Tibialis anticus muscle glides; rough in 
the rest of its extent, for the attachment of ligaments. The external surface is 
concave, presenting, along its superior and posterior borders, a narrow surface for 
articulation with the middle cuneiform behind, and second metatarsal bone in 
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front; in the rest of its extent, it is rough for the attachment of ligaments, and 
prominent below, where it forms part of the tuberosity. The anterior surface, 
reniform in shape, articulates with the metatarsal bone of the great toe. The 
posterior surface is triangular, concave, and articulates with the innermost and 
largest of the three facets on the anterior surface of the scaphoid. The inferior 
or plantar surface is rough, and presents a prominent tuberosity at its back part 
for the attachment of part of the tendon of the Tibialis posticus. It also gives 
attachment in front of this to part of the tendon of the libialis anticus. 1 lie 
superior surface is the narrow pointed end of the wedge, which is directed upwards 
and outwards; it is rough for the attachment of ligaments. 

To ascertain to which side it belongs, hold the bone so that its superior narrow 
edge looks upwards, and the long articular surface forwards ; the external surface, 
marked by its vertical and horizontal articular facets, will point to the side to 
which it belongs. 

Articulations. With four bones: scaphoid, middle cuneiform, and first and 
second metatarsal bones. 

Attachment of Muscles . The Tibialis anticus and posticus. 

The Middle Cuneiform. 

The Middle Cuneiform , the smallest of the three, is of very regular wedge-like 
form; the broad extremity being placed upwards, the narrow end downwards. 
It is situated between the other two bones of the same name, and corresponds to 
the scaphoid behind, and the second metatarsal in front. 

The anterior surface , triangular in form, and narrower than the posterior, articu¬ 
lates with the base of the second metatarsal bone. The posterior surface , also 
triangular, articulates with the scaphoid. The internal surface presents an articular 
facet, running along the superior and posterior borders, for articulation with the 
internal cuneiform, and is rough below for the attachment of ligaments. The 
external surface presents posteriorly a smooth facet for articulation with the 
external cuneiform bone. The superior surface forms the base of the wedge; it 
is quadrilateral, broader behind than in front, and rough for the attachment of 
ligaments. The inferior surface , pointed and tubercular, is also rough for liga¬ 
mentous attachment. 

To ascertain to which foot the bone belongs, hold its superior or dorsal surface 
upwards, the broadest edge being towards the holder, and the smooth facet 
(limited to the posterior border) will point to the side to which it belongs. 

Articulations . With four bones : scaphoid, internal and external cuneiform, and 
second metatarsal bone. 


The External Cuneiform. 

The External Cuneiform , intermediate in size between the two preceding, i? of 
a very regular wedge-like form, the broad extremity being placed upwards, the 
narrow end downwards. It occupies the centre of the front row of the tarsus 
between the middle cuneiform internally, the cuboid externally, the scaphoid 
behind, and the third metatarsal in front. It has six surfaces for examination. 

The anterior surface, triangular in form, articulates with the third metatarsal bone. 
The posterior surface articulates with the most external facet of the scaphoid, and 
is rough below for the attachment of ligamentous fibres. The internal surface, pre¬ 
sents two articular facets separated by a rough depression; the anterior one, situated 
at the superior angle of the bone, articulates with the outer side of the base of the 
second metatarsal bone; the posterior one skirts the posterior border, and articu¬ 
lates with the middle cuneiform; the rough depression between the two gives 
attachment to an interosseous ligament. The external surface also presents two 
articular facets, separated by a rough non-articular surface; the anterior tacet, 
situated at the superior corner of the hone, is small, and articulates with the inner 
side of the base of the fourth metatarsal; the posterior, and larger one, articulate? 
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with the cuboid; the rough non-articular surface serves for the attachment of an 
interosseous ligament. The three facets for articulation with the three metatarsal 
bones are continuous with one another, and covered by a prolongation of the same 
cartilage; the facets for articulation with the middle cuneiform and scaphoid are 
also continuous, but that for articulation with the cuboid is usually separate and 
independent. The superior or dorsal surface , of an oblong form, is rough for the 
attachment of ligaments. The inferior or plantar surface is an obtuse rounded 
margin, and serves for the attachment of part of the tendon of the Tibialis posticus, 
some of the fibres of origin of the Flexor brevis policis, and ligaments. 

To ascertain to which side it belongs, hold the bone with the broad dorsal sur¬ 
face upwards, the prolonged edge backwards; the separate articular facet for the 
cuboid will point to the proper side. 

Articulations . With six bones ; the scaphoid, middle cuneiform, cuboid, and 
second, third, and fourth metatarsal bones. 

Attachment of Muscles. Part of Tibialis posticus, and Flexor brevis pollicis. 

Tiie Metatarsal Bones. 

The Metatarsal bones are five in number; they are long bones, and subdivided 
into a shaft, and two extremities. 

The Shaft is prismoid in form, tapers gradually from the tarsal to the phalan¬ 
geal extremity, and is slightly curved longitudinally, so as to be concave below, 
slightly convex above. 

The Posterior Extremity , or Base, is wedge-shaped, articulating by its terminal 
surface with the tarsal bones, and by its lateral surfaces with the contiguous bones; 
its dorsal and plantar surfaces being rough for the attachment of ligaments. 

The Anterior Extremity, or Head . presents a terminal rounded articular sur¬ 
face, oblong from above downwards, and extending further backwards below than 
above. Its sides are flattened, and presents a depression, surmounted by a tuber¬ 
cle, for ligamentous attachment. Its under surface is grooved in the middle line, 
for the passage of the Flexor tendon, and marked on each side by an articular 
eminence continuous with the terminal articular surface. 

Peculiar Metatarsal Bones. 

The First is remarkable for its great size, but is the shortest of all the meta¬ 
tarsal bones. The shaft is strong, and of well-marked prismoid form. The 
posterior extremity presents no lateral articular facets; its terminal articular sur¬ 
face is of large size, of semilunar form, and its circumference grooved for the 
tarso-mctatarsal ligaments; its inferior angle presents a rough oval prominence, 
for the insertion of the tendon of the Peroneus longus. The head is of large size; 
on its plantar surface are two grooved facets, over which glide sesamoid bones, 
separated by a smooth elevated ridge. 

The Second is the longest and largest of the remaining metatarsal bones; its 
posterior extremity being prolonged backwards, into the recess formed between 
the three cuneiform bones. Its tarsal extremity is broad above, narrow and rough 
below. It presents four articular surfaces; one behind, of a triangular form, for 
articulation with the middle cuneiform; one at the upper part of its internal 
lateral surface, for articulation with the internal cuneiform; and two on its 
external lateral surface, a superior and an inferior, separated by a rough depres¬ 
sion. Each articular surface is divided by a vertical ridge into two parts; the 
anterior segment of each facet articulates with the third metatarsal; the two pos¬ 
terior (sometimes continuous) with the external cuneiform. 

The Third articulates behind, by means of a triangular smooth surface, with 
the external cuneiform: on its inner side, by two facets, with the second meta¬ 
tarsal : and on its outer side, by a single facet, with the third metatarsal. This 
facet is of circular form, and situated at the upper angle of the base. 

11 
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The Fourth is smaller in size than the preceding ; its tarsal extremity presents 
a terminal quadrilateral surface, for articulation with the cuboid; a smooth facet 
on the inner side, divided by a ridge into an anterior portion for articulation with 
the third metatarsal, and a posterior portion for articulation with the external 
cuneiform ; on the outer side a single facet for articulation with the fifth metatarsal. 

The Fifth is recognized by the tubercular eminence on the outer side of its 
base; it articulates behind, by a triangular surface cut obliquely from without 
inwards, with the cuboid, ami internally with the fourth metatarsal. 

Articulations. Each bone articulates with the tarsal bones by one extremity, 
and by the other with the first row of phalanges. The number of tarsal bones 
with which each metatarsal articulates is one for the first, three for the second, 
one for the third, two for the fourth, and one for the fifth. 

Attachment of Muscles. To the first metatarsal bone, three: part of the Tibialis 
anticus, Peroneus longus, and First dorsal interosseous. To the second, three: 
the Adductor pollicis, and First and Second dorsal interosseous. To the third, 
four: the Adductor pollicis, Second and Third dorsal interosseous, and First 
plantar. To the fourth, four: the Adductor pollicis, Third and Fourth dorsal, 
and Second plantar interosseous. To the fifth, five: the Peroneus brevis, Pero¬ 
neus tertius, Flexor brevis minimi digiti, Fourth dorsal, and third plantar inter¬ 
osseous. 

Phalanges. 

The Phalanges of the foot, both in number and general arrangement, resemble 
those in the hand: there being two in the great toe, and three in each of the 
other toes. 

The phalanges of the first roiv resemble closely those of the hand. I he shaft 
is compressed from side to side, convex above, concave below. The posterior 
extremity is concave; and the anterior extremity presents a trochlear articular 
surface, for articulation with the second phalanges. 

The phalanges of the second row are remarkably small and short, but rather 
broader than those of the first row. 

The ungual phalanges in form resemble those of the fingers; but they are 
smaller, flattened from above downwards, presenting a broad base for articulation 
with the second row, and an expanded extremity for the support of the nail and 
end of the toe. 

Articulations. The first row with the metatarsal bones, and second phalanges; 
the second of the great toe with the first phalanx, and of the other toes with the 
first and third phalanges; the third with the second row. 

Attachment of Muscles. To the first phalanges. Great toe : innermost tendon of 
Extensor brevis digitorum, Abductor pollicis. Adductor pollicis. Flexor brevis 
pollicis, Transversus pedis. Second toe: First and Second dorsal interossei. 
Third toe: Third dorsal and First plantar interossei. Fourth toe: Fourth dor¬ 
sal and Second plantar interossei. Fifth toe: Flexor brevis minimi digiti, 
Abductor minimi digiti, and Third plantar interosseous. — Second phalanges, 
great toe: Extensor longus pollicis, Flexor longus pollicis. Other toes: Flexor 
brevis digitorum, one slip from the Extensor brevis digitorum and Extensor longus 
digitorum.—Third phalanges: two slips from the common tendon of the Extensor 
longus and Extensor brevis digitorum, and the Flexor longus digitorum. 

Development of the F'oot. (Fig. 98.) 

The Tarsal bones are each developed by a single centre, excepting the os calcic, 
which has an epiphysis for its posterior extremity. The centres make their 
appearance in the following order: in the os calcis, at the sixth month of fatal 
life; in the astragalus, about the seventh month ; in the cuboid, at the ninth 
month ; external cuneiform, during the first year; internal cuneiform, in the third 
year; middle cuneiform, in the fourth year. The epiphysis for the posterior 


SESAMOID BONES. 1 31 

tuberosity of the os calcis appears at the tenth year, and unites with the rest of 
the bone soon after puberty. 

The Metatarsal bones are each developed by two centres: one for the shaft 
and one for the digital extremity in the four outer metatarsal; one for the shaft’ 
and one for the base in the metatarsal bone of the great toe. Ossification 
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commences in the centre of (lie shaft about the seventh week, and extends towards 
either extremity, and in the digital epiphyses about the third year; they become 
joined between the eighteenth and twentieth years. 

The Phalanges are developed by two centres for each bone; one for the shaft, 
and one for the metatarsal extremity. 


Sesamoid Bones. 

These are small rounded masses, cartilaginous in early life, osseous in the 
adult, which are developed in those tendons which exert a certain amount of 
pressure upon the parts over which they glide. It is said that they are more 
commonly found in the male than in the female, and in persons of an active mus¬ 
cular habit than in those that are weak and debilitated. They are invested 
throughout their whole surface by the fibrous tissue of the tendon in which they 
are found, excepting upon that side which lies in contact with the part over which 
they play, where they present a free articular facet. They may be divided into 





132 


OSTEOLOGY. 


two kinds: those which glide over the articular surfaces of joints; those which 
play over the cartilaginous facets found on the surfaces of certain bones. 

The sesamoid bones of the joints are, in the lower extremity, the patella (already 
described), which is developed in the tendon of the Quadriceps extensor. Two 
small sesamoid bones arc found opposite the metatarso-phalangeal joint of the 
trreat toe in each foot, in the tendons of the Flexor brevis polhcis, and occasionally 
one of the metatarso-phalangeal joints of the second toe, the little toe, and, still 
more rarely, in the third and fourth toes. 

In the upper extremity, there are two on the palmar surface, opposite the meta- 
carpo-phalangeal joint in the thumb, developed in the tendons of the Flexor brevis 
pollicis. Occasionally one or two opposite the metacarpo-plialangeal articulations 
of the fore and little fingers, and, still more rarely, one opposite the same joints of 

the third and fourth fingers. . 

Those found in tendons which glide over certain bones, occupy the following 
situations. One in the tendon of the Pcroneus longus, where it glides through t ie 
groove in the cuboid bone. One appears late in life in the tendon of the 1 ibialis 
anticus, opposite the smooth facet on the internal cuneiform bone. One in the 
tendon of the Tibialis posticus, opposite the inner side of the astragalus. One in 
the outer head of the Gastrocnemius, behind the outer condyle of the femur; and 
one in the Psoas and Iliacus, where they glide over the body of the pubes. Occa¬ 
sionally in the tendon of the Biceps, opposite the tuberosity in the radius; in the 
tendon of the Glutseus maximus, as it passes over the great trochanter ; and in the 
tendons which wind around the inner and outer malleoli. 


The Articulations. 


rpHE vi irious bones of which the Skeleton consists are connected together at 
A different parts of their surfaces, and such connection is designated by the 
name of Joint or Articulation. If the joint is immovable, as between the cranial 
bones, their adjacent margins are applied in almost close contact, a thin layer of 
fibrous membrane only being interposed; but in the movable joints the bones 
forming the articulations are generally expanded for greater convenience of mutual 
connection, covered by an elastic structure, called cartilage , held together bv strong 
hands, or capsules, of fibrous tissue, called ligament , and lined throughout by a 
membrane, the synovial membrane , which secretes a fluid which lubricates the 
various parts of which the joint is formed, so that the structures which enter 
into the formation of a joint are bone, cartilage, fibro-cartilage, ligament, and 
synovial membrane. 

Bone constitutes the fundamental element of all the joints. In the long bones 
the extremities are the parts which form the articulations; they are generally some¬ 
what enlarged and expanded, consisting of loose spongy cancellous tissue, with a 
thin coating of compact substance, which forms their articular surface, and is 
called the articular lamella. In the fiat bones, the articulations usually take 
place at the edges; and in the short bones, by various parts of their surface. 

Cartilage is a firm, opaque, bluish-white substance, highly elastic, extremely 
flexible, and possessed of considerable cohesive power. That form of cartilage 
which enters into the formation of the joints is called articular cartilage ; it forms 
a thin incrustation upon the articular extremities, or surfaces, of bones, and is 
admirably adapted, by its elastic property, to break the force of concussions, and 
afford perfect ease and freedom of movement between the bones. Where it covers 
the rounded ends of bones, as the extremities of the femur and humerus, it is thick 
at the centre, and becomes gradually thinner towards the circumference: an oppo¬ 
site arrangement exists where it lines the corresponding cavities. On the articular 
surfaces of the short bones, as the carpus and tarsus, the cartilage is disposed in a 
layer of uniform thickness throughout. The attached surface of articular cartilage 
is closely adapted to the articular lamella; the free surface is smooth, polished, 
and covered in the foetus by an extremely thin prolongation of synovial membrane, 
which, however, at a later period of life, cannot be demonstrated. Articular car¬ 
tilage in the adult does not contain bloodvessels; its nutrition being derived from 
the vessels of the synovial membrane which skirt the circumference of the carti¬ 
lage, and from those of t he adjacent bone, which arc, however, separated from direct 
contact with the cartilage by means of the articular lamella. Mr. Toynbee has 
shown, that the minute vessels as they approach the articular lamella dilate, and 
forming arches, return into the cancellous tissue of the bone. The vessels of the 
synovial membrane advance forwards with it upon the circumference of the carti¬ 
lage for a very short distance, and then return in loops; they are only found on the 
parts not subjected to pressure. In the foetus, and also in certain diseased condi¬ 
tions of the joints, the vessels advance for some distance upon the cartilage. Lym¬ 
phatic vessels and nerves have not, as yet, been traced in its substance. 

Fibro-cartilage is also employed in the construction of the joints, contributing 
to their strength and elasticity. This consists of a mixture of white fibrous and 
cartilaginous tissues in various proportions; it is to the first of these two consti¬ 
tuents that its strength and toughness is chiefly owing, and to the latter its elas¬ 
ticity. The fibro-cartilages admit of arrangement into four groups, interarticular, 
interosseous, circumferential, and stratiform. 

The Interarticular fibro-cartilages (menisci) are flattened fibro-cartilaginous 
plates, of a round, oval, or sickle-like form, interposed between the articular sur- 
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faces of certain joints. They are free on both surfaces, thinner toward their 
centre than at their circumference, and held in position by their extremities being 
connected to the surrounding ligaments. The synovial membrane of the joint is 
prolonged over them a short distance from their attached margin. They are found 
in the* 5 temporo-maxillary, sterno-clavicular, acromio-clavicular, wrist, and knee 
joints. 

The Interosseous fibro-cartilages are interposed between the bony surfaces of 
those joints which admit of only slight mobility, ns between the bodies of the 
vertebrae and the symphysis of the pubes; they exist in the form of discs, inti¬ 
mately adherent to the opposed surfaces, being composed of concentric rings of 
fibrous tissue, with cartilaginous laminae interposed, the former tissue predomi¬ 
nating towards the circumference, the latter towards the ccntie. 

The Circiiinferential jibro-cartilages consists of a rim of fibro-cartilage, which 
surrounds the margins ol some of the articular cavities, as the cotvloid cavity of 
the hip, and the glenoid cavity of the shoulder; they serve to deepen the articular 
surface and protect the edges of the hone. 

The Stratiform fibro-cartilages are those which form a thin layer in the osseous 
grooves, through which the tendons of certain muscles glide. 

Ligaments arc found in nearly all the movable articulations; they consist of 
bands of various forms, serving to connect together the articular extremities of 
bones, ami composed mainly of bundles of white fibrous tissue, placed parallel with 
or closely interlaced with* one another, and presenting a white, shining, silvery 
aspect. Ligament is pliant and flexible, so as to allow of the most perfect freedom 
of movement, hut strong, tough, and inextensile, so as not readily to yield under the 
most severely applied force; it is, consequently, admirably adapted to serve as the 
connecting medium between the bones. There are some ligaments which consist 
entirely of yellow elastic tissue, as the ligamenta subflava, which connect together 
the adjacent arches of the vertebrae. 

Synovial Membrane is a thin, delicate membrane, which invests the arti¬ 
cular extremities of the bones, and is then reflected on the inner surface of the 
various ligaments which connect the articulating surfaces. It resembles the serous 
membrane in being a shut sac, but differs in the nature of its secretion, which is 
thick, viscid, and glairy, like the white of egg; and hence termed synovia. The 
synovial membranes found in the body admit of subdivision into three kinds, 
articular, bursal, and vaginal. 

The Articular Synovial Membranes are found in all the freely movable 
(diarthrodial) joints. In the foetus, this membrane may be traced over the entire 
surfaces of the cartilages; but in the adult it is wanting, excepting at their circum¬ 
ference, upon which it encroaches for a short distance: it then invests the inner 
surface of the capsular or other ligaments inclosing the joint, and is reflected over 
the surface of any tendons passing through its cavity, as the tendon of the Popli- 
teus in the knee, and the tendon of the Biceps in the shoulder. In some joints, 
the synovial membrane is thrown into numerous folds, which project forward into 
the cavity. These folds consist of a reduplication of the synovial membrane, some 
of them containing fat, and, more rarely, isolated cartilage-cells; the free borders 
of the longer processes being subdivided into vascular fringe-like processes, the 
vessels of which have a convoluted arrangement. They are especially distinct iu 
the knee, where they are known as the mucous and alar ligaments, and were 
described by Clopton Havers as mucilaginous glaynh , ami as the source of the 
synovial secretion, a view lately revived by Mr. Rainey, who finds them in the 
bursal and vaginal, as well as in the articular synovial membranes. 

The Bursal Synovial Membranes (Bursee mucosa!) are found interposed be¬ 
tween surfaces which move upon each other, producing friction, as in the gliding 
of a tendon, or of the integument over projecting bony surfaces. They are small 
shut sacs, connected by areolar tissue with the adjacent parts, and secreting a 
fluid in their interior analogous to synovia. The bursae admit of a subdivision 
into two kinds, subcutaneous and deep-seated. The subcutaneous are found iu 
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various situations, as between the integument and front of the patella, over the 
olecranon, the malleoli, and other prominent parts. The deep-seated*me more 
numerous, and usually found interposed between muscles or their tendons as they 
play over projecting bony surfaces, as between the Glutiei muscles and surface of 
the great trochanter. Where oue of these exists in the neighborhood of a joint, 
it usually communicates with the cavity of the synovial membrane, as is generally the 
case with the bursa between the tendon of the Psoas and Diacus, amUhe capsular 
ligament of the hip, or the one interposed between the under surface of the Sub- 
scapularis and the neck of the scapula. 

The Vaginal Synovial Membranes (synovial sheaths) serve to facilitate the 
gliding of tendons in the osseo-fibrous canals through which they pass. The 
membrane is here arranged in the form of a sheath, one layer of which adheres to 
the wall of the canal, and the other is reflected upon the outer surface of the con¬ 
tained tendon ; the space between the two free surfaces of the membrane being 
partially filled with synovia. These sheaths are chiefly found surrounding the 
tendons of the Flexor and Extensor muscles of the fingers and toes, as they pass 
through the osseo-fibrous canals in hand or foot. 

Synovia is a transparent, yellowish-white, or slightly reddish fluid, viscid like 
the white of egg, having an alkaline reaction, and slightly saline taste. It con¬ 
sists, according to Frerichs, in the ox, of 94-85 water, 0-56 mucus and epithelium, 
0*07 fat, 3-51 albumen and extractive matters, and 0-99 salts. 

The Articulations are divided into three classes: Synarthrosis, or immovable; 
Amphiarthrosis , or mixed; and Diarthrosis , or movable. 

1. Synarthrosis. Immovable Articulations. 

Synarthrosis («*,“ with,” a P 0pov“ a joint”), or Immovable Joint, includesall those 
articulations in which the surfaces of the hones are in almost direct contact, not 
separated by an intervening synovial cavity, and immovably connected with each 
other, as between the hones of the cranium and face, excepting the lower jaw. 
The varieties of synarthrosis are three in number: Sutura, Schindylesis, Gomphosis. 

Sutura (“ a seam"). Where the articulating surfaces are connected by a series 
of processes and indentations interlocked together, it is termed sutura vera; of 
which there are three varieties: sutura dentata, serrata, and limbosa. The sur¬ 
faces of the bones are not in direct contact, being separated by a layer of mem¬ 
brane, continuous externally with the pericranium, internally with the dura mater. 
The sutura dentata (dens, “ a tooth”), is so called from the tooth-like form of the 
projecting articular processes, as in the suture between the parietal bones. In 
the sutura serrata (serra , “a saw”), the edges of the two bones forming the arti¬ 
culation are serrated like the teeth of a fine saw, as between the two portions of 
the frontal bone. In the sutura limbosa (limbus , u a selvage”), besides the den- 
tated processes, there is a certain degree of bevelling of the articular surfaces, so 
that the bones overlap one another, as in the suture between the parietal and 
occipital bones. Where the articulation is formed by roughened surfaces placed 
in apposition with one another, it is termed the false suture, sutura notha , of 
which there arc two kinds: the sutura squamosa (squama, “a scale”), formed by 
the overlapping of two contiguous bones by broad bevelled margins, as in the 
temporo-parietal suture; and the sutura harmonia («/>^, “ to adapt”), where there 
is simple apposition of two contiguous rough bony surfaces, as in the articulation 
between the two superior maxillary bones, or of the palate processes of the palate 
bones with eacli other. The sutures present a great tendency to obliteration as 
age advances, the intervening fibrous tissue becoming ossified. The frontal suture 
seldom exists after puberty; and it rarely happens that all the others are distinct 
in a skull beyond the age of fifty. 

Schindylesis (^oob^iq, “u fissure") is that form of articulation in which a 
thin plate of bone is received into a cleft or fissure formed by the separation of 
two lamimc of another, as in the articulation of the rostrum of the sphenoid and 
descending plate of the ethmoid with the vomer, or in the reception of the latter in 
the fissure between the superior maxillary and palate hones. 
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Gomphosis (y'W'S, “a nail”) is an articulation formed by the insertion of a 
conical process into a socket, as a nail is driven into a board; and is illustrated in 
the articulation of the teeth in the alveoli of the maxillary bones. 

2. Amuhiarthrosis. Mixed Articulations. 

Amphiarthrosis (w ! , “on all sides,” a/>0/>o», “a joint”), or Mixed Articulation. 

In this form of articulation, the contiguous osseous surfaces are connected together 
by broad flattened discs of fibro-cartilage, which adhere to the ends of both bones, 
as in the articulation between the bodies of the vertebras, and first two pieces of 
the sternum; or the articulating surfaces are covered by fibro-cartilage, lined by 
a partial synovial membrane, and connected together by external ligaments, as in 
the sacro-iliac and pubic symphyses; both these forms being capable of limited 
motion ip every direction. ‘ The former resemble the synarthrodial joints in the 
continuity of their surfaces, and absence of synovial sac ; the latter, the diarthro- 
dial. These joints occasionally become obliterated in old age: this is frequently 
the case in the intcrpubic articulation, and occasionally in the intei\eitcbial and 
sacro-iliac. 

3. Diarthrosis. Movable Articulations. 

Diarthrom (&«, “through,” apOpw, “a joint”). This form of articulation 
includes the greater number of the joints of the body, mobility being their dis¬ 
tinguishing character. They are formed by the approximation of two contiguous 
bony surfaces, covered with cartilage, connected by ligaments, and having a syno¬ 
vial sac interposed. The varieties of joints in this class have been determined 
by the kind of motion permitted in each; they are four in number: Arthrodia, 
Euarthrosis, Ginglymus, Diarthrosis Rotatorius. . , 

Arthrodia is that form of joint which admits of a gliding movement: it is 
formed by the approximation of plane surfaces, or one slightly concave, the other 
slightly convex, the amount of motion between them being limited by the liga¬ 
ments, or osseous processes, surrounding the articulation; as in the articular pro¬ 
cesses’of the vertebrae, teinporo-max illary, sterno and acromio-clavicular, inferior 
radio-ulnar, carpal, carpo-metacarpal, superior tibio-fibular, tarsal, and tarso-weta- 

tarsal articulations. . 

Euarthrosis is that form of joint which is capable of motion in all directions. 
It is formed by the reception of a globular head into a deep cup-like cavity (lieuce 
the name “ball and socket”), the parts being kept in apposition by a capsular 
ligament strengthened by accessory ligamentous bands, and the contiguous carti¬ 
laginous surfaces having a synovial sac interposed. Examples of this form of 
articulation are found in the hip and shoulder joints. 

Ginglymus , Hinge-joint (r-w-w*, “ a hinge”). In this form of joint, the 
articular surfaces are moulded to each other in such a manner as to permit 
motion only in one direction, forwards and backwards, the extent of motion at the 
same time being considerable. The articular surfaces are connected together by 
strong lateral ligaments, which form their chief bond of union. The most 
perfect forms of giuglymi are the elbow and ankle: the knee is less perfect, as it 
allows a slight degree of rotation in certain positions of the limb: there are also 
the metatarso-phalangeal and phalangeal joints in the lower extremity, metacarpo¬ 
phalangeal and phalangeal joints in the upper extremity. . 

Biarthrosis rotatorius (Lateral Ginglymus). Where the mobility is limited to 
rotation, the joint is formed by a pivot-like process turning within a ring, or the 
rin<* on a pivot, the ring being formed partly of bone, partly of ligament. In the 
articulation of the odontoid process of the axis with the atlas, the ring is formed in 
front by the anterior arch of the atlas; behind, by the transverse ligament: here 
the rin" rotates around the odontoid process. In the superior radio-ulnar articula¬ 
tion the ring is formed partly by the lesser sigmoid cavity of the ulna ; in the rest 
of its extent, by the orbicular ligament; here, the neck of the radius rotates Within 

the ring. 
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Subjoined, in a tabular form, are the names, distinctive characters, and examples 
of the different kinds of articulations. 


Synarthrosis , or im¬ 
movable joint. Sur¬ 
faces separated by 
fibrous membrane, no 
intervening synovial 
cavity, and immova¬ 
bly connected with 
each other. 

Example: bones of 
cranium and face 
(except lower jaw). 


Sutura . Arti¬ 
culation by pro¬ 
cesses and indent¬ 
ations interlocked 
together. 


Dentata , having 
tooth-like processes. 

Interparietal su¬ 
ture. 

Scrrata , having 
serrated edges, like 
the teeth of a saw. 

Interfrontal su¬ 
ture. 

Limbosa , having 
bevelled margins, 
and dentated pro¬ 
cesses. 

Occipito - parietal 
suture. 

Squamosa , formed 
by thin bevelled mar¬ 
gins overlapping 
each other. 

Tempore- parietal 
sutures. 

Harmonia , formed 
by the apposition of 
contiguous rough 
surfaces. 

Intermaxillary su¬ 
ture. 


Sutura vara 
(true), articulate 
by indented bor¬ 
ders. 


Sutura notha 
(false), articulate 
-by rough surfaces. 


Schindylesis. Articulation formed by the reception of a 
thin plate of bone into a fissure of another. 

Rostrum of sphenoid with vomer. 

(Jonij)hosis. An articulation formed by the insertion of a 
conical process into a socket. 

Tooth in socket. 


A mphiarthrosis. 
Mixed Articulation. 


' 1. Surfaces connected by fibro-cartilage, not separated by 

synovial membrane, and having limited motion. Bodies of 
vertebrae. 

2. Surfaces connected by fibro-cartilage, lined by a partial 
synovial membrane. Sacro-iliac and pubic symphyses. 


Diarthrosis , 
Movable Joint. 


Arthrodia. Gliding joint; articulation by plane surfaces, 
which glide upon each other. As in sterno and acromio¬ 
clavicular articulations. 

Enarthrosis. Ball and socket joint; capable of motion in 
all directions. Articulation by a globular head received into 
a cup-like cavity. As in hip and shoulder joints. 

Ginglymus. Hinge joint; motion limited to one direction, 
forwards and backwards. Articular surfaces fitted together 
so as to permit of movement in one plane. As in the elbow, 
ankle, and knee. 

Diarthrosis rotatorius . Articulation by a pivot process 
turning within a ring, or ring around a pivot. As in the 
superior radio-ulnar articulation, and atlo-axoid joint. 
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The Kinds of Movement admitted in Joints. 

The movements admissible in joints may be divided into four kinds, gliding, 
angular movement, circumduction, and rotation. 

Gliding movement is the most simple kind of motion that can take place in a 
joint, one surface gliding over another. This kind of movement is common to all 
movable joints: but in some, as in the articulation of the carpus and tarsus, 
is the only motion permitted. This motion is not confined to plane surfaces, but 
may exist between any two contiguous surfaces, of whatever form, limited by the 
ligaments which inclose the articulation. 

A ngular movement occurs only between the long bones, and may take place in four 
directions, forwards or backwards, constituting flexion and extension, or inwards 
and outwards, which constitutes abduction and adduction. Flexion and extension 
are confined to the strictly ginglvmoid or hinge joints. Abduction and adduction, 
combined with flexion and extension, are met with only in the most movable 
joints; as in the hip, shoulder, and thumb, and partially in the wrist and ankle. 

Circumduction is that limited degree of motion which takes place between the 
head of a hone and its articular cavity, whilst the extremity and sides of a limb 
arc made to circumscribe a conical space, the base of which corresponds with the 
inferior extremity of the limb, the apex to the articular cavity ; and is best seen 
in the shoulder and hip joints. 

notation is the movement of a bone upon its own axis, the hone retaining the 
same relative situation with respect to the adjacent parts; as in the articulation 
between the atlas and axis, where the odontoid process serves as a pivot around 
which the atlas turns; or in the rotation of the radius against the humerus, and 
also in the hip and shoulder. 

The articulations may be arranged into those of the trunk, those of the upper 
extremity, and those of the lower extremity. 

ARTICULATIONS OF TIIE TRUNK. 

These may he divided into the following groups viz. :— 

1. Of the vertebral column. 7. Of the cartilages of the ribs with the 

2. Of the atlas with the axis. sternum, and with each other. 

3. Of the atlas with the occipital bone. 8. Of the sternum. 

4. Of the axis with the occipital bone. 0. Of the vertebral column with the 

5. Of the lower jaw. pelvis. 

(5. Of the ribs with the vertebne. 10. Of the pelvis. 

1. Articulations of the Vertebral Column. 

The different segments of the vertebral column are connected together by ligaments, 
which admit of the same arrangement as the vertebne themselves. They may be 
divided into five sets. 1. Those connecting the bodies of the vertebne. 2. Those 
connecting the lamince . 3. Those connecting the articular processes. 4. The liga¬ 

ments connecting the spinous processes. 5. Those of the transverse processes. 

The articulations of the bodies of the vertebrae with each other forms a series of 
amphiarthrodial joints; whilst those between the articular processes form a series 
of arthrodial joints. 

(1.) The Ligaments ok the Bodies are 
Anterior Common Ligament. Posterior Common Ligament. 

Intervertebral Substance. 

The A nterior Common Ligament (Fig. 107) is a broad and strong band of ligamen¬ 
tous fibres, which extend along the front surface of the bodies of the vertebne, from 
the axis to the sacrum. It is broader below than above, and thicker in the dorsal 
than in the cervical or lumbar regions. It is attached, above, to the body of the 
axis by a pointed process, which is connected with the tendon of origin of the 
Longus colli muscle; and, as it descends, is somewhat broader opposite the centre 
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of the body of each vertebra, than opposite the intervertebral substance. It con¬ 
sists of dense longitudinal fibres, which are intimately adherent to the interverte¬ 
bral substance and prominent margins of the vertebrae; but less closely with the 
centre of the bodies. In this situation the fibres are exceedingly thick, and serve 
to fill up the concavities on their front surface, and to make the anterior surface 
of the spine more even. This ligament is composed of several layers of fibres, which 
vary in their length, but are closely interlaced with each other. The most super- 

Fig.99.—Vertical Section of two Vertebne and their Ligaments, 
from the Lumbar Region. 



ficial or longest fibres extend between four or five vertebra*. A second subja¬ 
cent set extend between two or three vertebrae; whilst a third set, the shortest 
and deepest, extend from one vertebra to the next. At the sides of the bodies, 
this ligament consists of a few short fibres, which pass from one vertebra to the 
next, separated from the median portion by large oval apertures, for the passage 
of vessels. 

The Posterior Common Ligament is situated within the spinal canal, and 
extends along the posterior surface of the bodies of the vertebras*, from the body 
of the axis above, where it is continuous with the occipito-axoid ligament, to the 
sacrum below. It is broader at the upper than at the lower part of the spine, 
and thicker in the dorsal than in the cervical or lumbar regions. In the situation 
of the intervertebral substance and contiguous margins of the vertebrae, where 
the ligament is more intimately adherent, it is broad, and presents a series of 
dentations with intervening concave margins; but it is narrow and thick over the 
centre of the bodies, from which it is separated by the venae basis vertebrae . This 
ligament is composed of smooth, shining, longitudinal fibres, denser and more com¬ 
pact than the anterior ligament, and composed of a superficial layer occupying the 
interval between three or four vertebrae, and of a deeper layer, which extends 
between one vertebra and the next adjacent to it. It is separated from the dura 
mater of the spinal cord by some loose filamentous tissue, very liable to serous 
infiltration. 

The Intervertebral Substance (Fig. 99) is a lenticular disc of fibro-cartilage, in¬ 
terposed between the adjacent surfaces of the bodies of the vertebra*, from the axis 
to the base of the sacrum. These discs vary in shape, size, and thickness, in 
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different parts of the spine. In shape they accurately correspond with the surfaces 
of the bodies between which they are placed, being oval in the cervical and lumbar 
regions, circular in the dorsal. Their size is greatest in the lumbar region. I n 
thickness they vary not only in the different regions of the spine, but in different 
parts of the same region: thus, they are uniformly thick in the lumbar region; 
thickest in front in the cervical and lumbar regions which are convex forwards 
and behind, to a slight extent in the dorsal region. They thus contribute, in a 
great measure, to the curvatures of the spine in the neck and loms; whilst the 
concavity of the dorsal region is chiefly due to the shape of the bodies of the 
vertebrae. The intervertebral discs form about one-fourth of the spinal column, 
exclusive of the first two vertebrae; they are not equally distributed, however, 
between the various hones; the dorsal portion of the spine having, in proportion 
to its length, a much smaller quantity than in the cervical and lumbar regions, 
which necessarily gives to the latter parts greater pliancy and freedom of move¬ 
ment. The intervertebral discs are adherent, by their surfaces, to the adjacent 
parts of the bodies of the vertebrae; and by their circumference are closely con¬ 
nected in front to the anterior, and behind to the posterior common ligament; 
whilst in the dorsal region they are connected laterally to the heads of those ribs 
which articulate with two vertebra?, by means of tlie interarticular ligament; 
they consequently form part of the articular cavities in which the heads of these 
hones are received. 

The intervertebral substance is composed, at its circumference, of laminae of 
fibrous tissue and fibro-eartilage; and at its centre of a soft, elastic, pulpy matter. 
The laminae are arranged concentrically one within the other, with their edges 
turned towards the corresponding surfaces of the vertebrae, and consist of alternate 
plates of fibrous tissue and fibro-eartilage. These plates are not quite vertical in 
their direction, those near the circumference being curved outwards and closely 
approximated; whilst those nearest the centre curve in the opposite direction, and 
are somewhat more widely separated. The fibres of which each plate is com¬ 
posed are directed, for the most part, obliquely from above downwards; the fibres 
of an adjacent plate have an exactly opposite arrangement, varying in their direc¬ 
tion in every layer; whilst in some few they are horizontal. This laminar 
arrangement belongs to about the outer half of each disc, the central part being 
occupied by a soft, pulpy, highly elastic substance, of a yellowish color, which 
rises up considerably above the surrounding level, when the disc is divided hori¬ 
zontally. This substance presents no concentric arrangement, and consists of 
white* fibrous* tissue, having interspersed cells of variable shape and size. The 
pulpy matter is separated from immediate contact with the vertebrae, by the inter¬ 
position of thin plates of cartilage. 

(2.) Ligaments connecting the Lamina. 

Ligamenta Subflava. 

The Ligamenta Subjlava arc interposed between the laminae of the vertebra, 
from the axis to the sacrum. They are most distinct when seen from the inner 
surface of the spine; when viewed from the outer surface, they appear short, 
being overlapped by the lamina?. Each ligament consists of two lateral portions, 
which commence on each side at the root of either articular process, and pass 
backwards to the point where the lamina? converge to form the spinous process, 
where their margins are thickest, and separated by a slight interval, filled up 
with areolar tissue. These ligaments consist of yellow elastic tissue, the fibres ot 
which, almost perpendicular in direction, are attached to the anterior surface of 
the margin of the lamina above, and to the posterior surface as well as to the 
margin of the lamina below. In the cervical region, they are thin in texture, 
but very broad and long; they become thicker in the dorsal region; and in the 
lumbar acquire very considerable thickness. Their highly elastic property serves 
to preserve the upright posture, and to counteract the efforts of the Flexor muscles 
of the spine. Thes' ligaments do not exist between the occiput and atlas, or 
between the atlas and axi*. 
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(3.) Ligaments connecting the Articular Processes. 

Capsular. Synovial Membranes. 

The Capsular Ligaments are thin and loose bags of ligamentous fibre attached 
to the contiguous margins of the articulating processes of each vertebra, through 
the greater part of their circumference, and completed internally by the liga- 
menta subflava. They are longer and more loose in the cervical than in the dorsal 
or lumbar regions. The capsular ligaments are lined on their inner surface by a 
delicate synovial membrane. 

(4.) Ligaments connecting the Spinous Processes. 

Interspinous. Supraspinous. 

The Interspinous Ligaments , thin and membranous, are interposed between the 
spinous processes in the dorsal and lumbar regions. Each ligament extends from 
tha root to near the summit of each spinous process, and connects together their 
adjacent margins. They are narrow and elongated in the dorsal region, broader, 
quadrilateral in form, and thicker in the lumbar region. 

The Supraspinous Ligament is a strong fibrous cord, which connects together 
the apices of the spinous processes from the seventh cervical to the spine of the 
sacrum. It is thicker and broader in the lumbar than in the dorsal region, and 
intimately blended, in both situations, with the neighboring aponeuroses. The 
most superficial fibres of this ligament connect three or four vertebrae ; those deeper 
seated pass between two or three vertebra?; whilst the deepest connect the con¬ 
tinuous extremities of neighboring vertebrae. 

(5.) Ligaments connecting the Transverse Processes. 

Intertransverse. 

The Intertransverse Ligaments consist of a few thin scattered fibres, interposed 
between the transverse processes. They are generally wanting in the cervical 
region; in the dorsal, they are rounded cords; in the lumbar region, thin and 
membranous. 

The two upper vertebrae, the Atlas and Axis, are connected together by liga¬ 
ments distinct from those by which the rest are united. 

2. Articulation of the Atlas with the Axis. 

The articulation of the anterior arch of the atlas with the odontoid process 
forms a lateral ginglymoid joint, whilst that between the articulating process of the 
two bones forms a double arthrodia. The ligaments of this articulation are the 

Two Anterior Atlo-axoid. Transverse. 

Posterior Atlo-axoid. Two Capsular. 

Four Synovial Membranes. 

Of the Two Anterior Atlo-axoid Ligaments (Fig. 100), the most superficial is 
a rounded cord, situated in the middle line, attached, above, to the tubercle on the 
anterior arch of the atlas; below, to the base of the odontoid process and body of 
the axis. The deeper ligament is a membranous layer, attached, above, to the 
lower border of the anterior arch of the atlas; below, to the base of the odontoid 
process and body of the axis. These ligaments are in relation, in front, with the 
Recti antici majores. 

The Posterior Atlo-axoid Ligament (Fig. 101), is a broad and thin membranous 
layer, attached, above, to the lower border of tlie posterior arch of the atlas; 
below, to the upper edge of the laminae of the axis. This ligament supplies the 
place of the ligamenta subflava, and is in relation, behind, with the Inferior oblique 
muscles. 
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The Transverse Ligament (Figs. 102,103) is a thick ami strong ligamentous band 
which arches across the ring of the atlas, and serves to retain the odontoid process 

Fig. 100.—Occipito-atloid and Atlo-axoid Ligaments. Front View. 
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Fig. 101.—Occipito-atloid and Atlo-axoid Ligaments. Posterior View. 

\ 



in firm connection with its anterior arch. This ligament is flattened from before 
backwards, broader and thicker in the middle than at either extremity, and firmly 
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attached on each side of the atlas to a small tubercle on the inner surface of each 
of its lateral masses. As it crosses the odontoid process, a small fasciculus is 
derived from its upper and lower borders; the former, passing upwards to be 
inserted into the ba¬ 
silar process of the 
occipital bone; the 
latter, downwards, to 
be attached to the 
root of the odontoid 
process: hence this 
ligament has received 
the name of cruci¬ 
form. The transverse 
ligament divides the 
ring of the atlas into 
two unequal parts; 
of these, the poste¬ 
rior and larger serves 
for the transmission 

of the cord and its membranes; the anterior and smaller serving to retain the 
odontoid process in its position. The lower border of the space formed between 
the atlas and transverse ligament being smaller than the upper (on account of the 
transverse ligament embracing firmly the narrow neck of the odontoid process), 
while the central part of the odontoid process is larger than its base; this process 
is still retained in firm connection with the anterior arch when all the other liga¬ 
ments have been divided. 

The Capsular Ligaments are two thin and loose capsules, connecting the 
articular surfaces of the atlas and axis, the fibres being strongest on the anterior 
and external part of the articulation. 

There are four Synovial Membranes in this articulation. One lining the 
inner surface of each of the capsular ligaments; one between the anterior surface 
of the odontoid process and anterior arch of the atlas; and one between the poste¬ 
rior surface of the odontoid process and the transverse ligament. This synovial 
membrane often communicates with those between the condyles of the occipital 
hone and the articular surfaces of the atlas. 

Actions. This joint is capable of great mobility, and allows the rotation of the 
atlas, and, with it, of the cranium upon the axis, the extent of rotation being 
limited by means of the odontoid ligaments. 

Articulation of the Spine with the Cranium. 

The ligaments connecting the spine with the cranium may he divided into two 
sets: those connecting the occipital bone with* the atlas; those connecting the 
occipital bone with the axis. 

3. Articulation of the Atlas with the Occipital Bone. 

This articulation is a double arthrodia. Its ligaments are the 
Two Anterior Occipito-atloid. 

Posterior Occipi to-a tlold. 

Two Lateral Occipito-atloid. 

Two Capsular and Synovial Membranes. 

Of the Tiro Anterior Ligaments (Fig. 100), the most superficial is a strong, 
narrow, rounded cord, attached, above, to the basilar process of the occiput; below, 
to the tubercle on the anterior arch of the atlas: the deeper ligament is a broad and 
thin membranous layer, which passes between the anterior margin of the foramen 
magnum above, and the whole length of the upper border of the anterior arch of 
the atlas below. This ligament is in relation, in front, with the llccti antici 
minores; behind, with the odontoid ligaments. 


Fig. 10*2.—Articulation between Odontoid Process and Atlas. 
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The Posterior Occipito-atloid Ligament (Fig. 101) is a very broad but thin mem¬ 
branous lamina, intimately blended with the dura mater. It is connected, above, to 
the posterior margin of the foramen magnum; below, to the central part of 
the upper border of the posterior arch of the atlas. This ligament is incomplete 
at each side, and forms, with the superior intervertebral notches, an opening for 
the passage of the vertebral artery and suboccipital nerve. It is in relation, 
behind, with the liecti postici minores and Obliqui superiores; in front, with the 
dura mater of the spinal canal, to which it is intimately adherent. 

The Lateral Ligaments are strong bands of fibres, directed obliquely upwards 
and Inwards, attached, above, to the jugular process of the occipital bone; below, 
to the base of the transverse process of the atlas. 

The Capsular Ligaments surround the condyles of the occipital bone, and con¬ 
nect them with the articular surfaces of the atlas; they consist of thin and loose 
capsules, which inclose the synovial membrane of this articulation. The synovial 
membranes between the occipital bone and atlas communicate occasionally with 
that between the posterior surface of the odontoid process and transverse liga¬ 
ment. 

Actions . The movements permitted in this joint are flexion and extension, 
which give rise to the ordinary forward or backward nodding of the head, besides 
slight lateral motion to one or the other side. When either of these actions is 
carried beyond a slight extent, the whole of the cervical portion of the spine assists 
in its production. 


4. Articulation of the Axis with the Occipital Bone. 

Occipito-axoid. Three Odontoid. 

To expose the ligaments, the spinal canal should be laid open by removing the 
posterior arch of the atlas, the laminae and spinous process of the axis, and that 
portion of the occipital bone behind the foramen magnum, as seen in Fig. 103. 
The Occipito-axoid Ligament (Apparatus ligamentosus colli) is situated at the 


Fig. 103.—Occipito-axoid and Atlo-axoid Ligaments. Posterior View. 
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upper part of the front surface of the spinal canal. It is an exceedingly broad and 
strong ligamentous band, which covers the odontoid process and its ligaments and 
appears to be a prolongation upwards of the posterior common ligaments of the 
spine. It is attached, below to the posterior surface of the body of the axis, and 
becoming broader and expanded as it ascends, is inserted into the basilar groove 
of the occipital bone, in front of the foramen magnum. 

Relations. By its anterior surface, it is intimately connected with the transverse 
ligament; by its posterior surface with the dura mater. By dividing this ligament 
transversely across, and turning its ends aside, the transverse and "'odontoid liga¬ 
ments are exposed. 

The Odontoid or Cheek Ligaments are strong rounded fibrous cords, which 
arise one on either side of the apex of the odontoid process, and passing obliquely 
upwards and outwards, are inserted into the rough depressions on the "'inner side 
of the condyles of the occipital bone. In the triangular interval left between these 
ligaments and the margin of the foramen magnum, a third strong ligamentous band 
(ligamentum suspensorium) may be seen, which passes almost perpendicularly from 
the apex of the odontoid process to the anterior margin of the foramen,'being 
intimately blended with the anterior occipito-atloid ligament. 

Actions. The odontoid ligaments serve to limit the extent to which rotation 
of the cranium may be carried; hence they have received the name of check 


ligaments . 


5. Temporo-maxillary Articulation. 


This articulation is a double arthrodia. The parts entering into its formation 
an*, on each side, tlie anterior part of the glenoid cavity of the temporal bone and 
the eminentia articularis above ; with the condyle of the lower jaw below. The 
ligaments are the following. 


External Lateral. 
Internal Lateral. 
Stylo-maxillary. 


( ‘apsular. 

Intorart icill ar Fihro-cartilage. 
Two Synovial Membranes. 


Fig, 104.—Temporo-maxillary Articulation. External View. 
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The External Lateral Ligament (Fig. 104) is a short, thin, and narrow fasciculus, 
attached above to the outer surface of the zygoma and to the rough tubercle on its 
lower border; below, to the outer surface and posterior border of the neck of the 
lower jaw. This ligament is a little broader above than below; its fibres arc 
placed parallel with one another, and directed obliquely downwards and backwards. 
Externally, it is covered bv the parotid gland and by the integument. Internally, 
it is in relation with the interarticular fibro-cartilage and the synovial membranes. 

The Internal Lateral Ligament (Fig. 105) is a long, thm, and loose band, attached 
above by its narrow extremity to the spinous process of the sphenoid bone, and 
J ‘ becoming broader as 

it descends, is insert¬ 
ed into the inner 
margin of the dental 
foramen. Its outer 
surface is in relation 
above with the Exter¬ 
nal pterygoid mus¬ 
cle ; lower down it is 
separated from the 
neck of the condyle 
by the internal max¬ 
illary artery; and 
still more interiorly 
the inferior dental 
vessels and nerve 
separate it from the 
ramus of the jaw. 
Internally it is in re¬ 
lation with the Inter¬ 
nal pterygoid. 

The Stylo-maxil¬ 
lary Ligament is a 
thin aponeurotic cord, 
which extends from 

near the apex of the styloid process of the temporal bone, to the angle and poste¬ 
rior border of the ramus of the lower jaw, between the Masseter and Internal 
pterygoid muscles. This ligament separates the parotid from the submaxillary 
gland? and lias attached to its inner side part of the fibres of origin of the Stylo¬ 
glossus muscle. Although usually classed among the ligaments of the jaw, it can 
only be considered as an accessory in the articulation. 

The Capsular Ligament consists of a thin and loose ligamentous capsule, attached 
above to the circumference of the glenoid cavity and the articular surface immedi¬ 
ately in front: below, to the neck of the condyle of the lower jaw. It consists of 
a few thin scattered fibres, and can hardly be considered as a distinct ligament; 
it is thickest at the back part of the articulation. 

The Interarticular Fibro-Cartilage (Fig. 106) is a thin plate of a transversely 
oval form, placed horizontally between the condyle of the jaw and the glenoid 
cavity. Its upper surface is concave from before backwards, and a little convex 
transversely, to accommodate itself to the form of the glenoid cavity. Its under 
surface, where it is in contact with the condyle, is concave. Its circumference is 
connected externally to the external lateral ligament; internally, to the capsular 
ligament: and in front, to the tendon of the External pterygoid muscle. It 
thicker at its circumference, especially behind, than at its centre, where it is some¬ 
times perforated. The fibres of which it is composed have a concentric arrange¬ 
ment, more apparent at the circumference than at the centre. Its surfaces arc 
smooth, and divide the joint into two cavities, each of which is furnished with 


Fig. 105.—Ternporo-tnax il lary Articulation. 
Internal View. 




COSTO-Y KRTEBll AL. 


147 


a separate synovial membrane. When the fibro-cartilage is perforated, the syno¬ 
vial membranes are continuous with one another. 

The Synovial Mem¬ 
branes, two in number, 
are placed one above, 
and the other below 
thefibro-cartilage. The 
upper one, the larger 
and looser of the two, 
after lining the cartilage 
covering the glenoid 
cavity and eminentia 
articularis, is continued 
over the upper surface 
of the fibro-cartilage. 

The lower one is inter¬ 
posed between the un¬ 
der surface of the fibro-cartilage and the condyle of the jaw. being prolonged 
downwards a little further behind than in front. 

Actions . The movements permitted in this articulation are very extensive. Thus 
the jaw may be depressed or elevated, or it may be carried forwards or backwards, or 
from side to side. It is by the alternation of these movements performed in suc¬ 
cession, that a kind of fotatory movement of the lower jaw upon the upper takes 
place, which materially assists in the mastication of the food. 

If the movement of depression is carried only to a slight extent, the condyles 
remain in the glenoid cavities, their anterior part descending only to a slight extent; 
but if depression is considerable, the condyles glide from the glenoid fossae on to 
the eminentia articularis, carrying with them the interarticular fibro-cartilages. 
When the jaw is elevated, the condyles and fibro-cartilages are carried backwards 
into their original position. 1\ hen the jaw is carried forwards or backwards, a 
horizontal gliding movement of the fibro-cartilages and condyles upon the glenoid 
cavities takes place in the antero-posterior direction; whilst in the movement from 
side to side, this occurs in the lateral direction. 

6. Articulation of the Ribs with the Vertebrae:. 

The articulation of the ribs with the vertebral column, may he divided into two 
sets. I. Those which connect the heads of the ribs with the bodies ot the vertebrae. 
2. Those which connect the neck and tubercle of the ribs with the transverse 
processes. 

(1.) Articulation between the Heads of the Ribs and the Bodies of 

the Vertebra*. 

These form a series of angular ginglymoid joints, connected together by the 
following ligaments :— 

Anterior Costo-vertebral or Stellate. 

Capsular. 

Interarticular. 

Two Synovial Membranes. 

The Anterior Costo-vertebral or Stellate Ligament (Fig. 1^7) connects the ante¬ 
rior part of the head of each rib, with the sides of the bodies of the vertebrae, and 
the intervening intervertebral disc. It consists of three flat bundles of liga¬ 
mentous fibres, which radiate from the anterior part of the head of the rib. The 
superior fasciculus passes upwards to be connected with the body of the vertebra 
above; the inferior one descends to the body of the vertebra below ; and the middle 
one, the smallest and least distinct, passes horizontally inwards to be attached to 
the intervertebral substance. 


Fig. 106.—Vertical Section of Temporo-maxillary Articulation. 
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Relations. Tn front with the thoracic ganglia of the sympathetic, the pleura, 
and on the right side, the vena azygos major ; behind, with the interarticular liga¬ 
ment and synovial membranes. 

In the first rib, which articulates with a single vertebra only, this ligament 

does not present a dis¬ 
tinct division into three 
fasciculi ; its superior 
fibres, however, pass to 
he attached to the body 
of the last cervical ver¬ 
tebra, as well as to that 
of the vertebra with 
which the rib articu¬ 
lates. In the eleventh 
and twelfth ribs, which 
also articulate with a 
single vertebra, the 
same division does not 
exist, but the superior 
fibres of the ligament, 
in each case, are con¬ 
nected with the verte- 
' bra above, as well as 
that with which the ribs 
articulate. 

The Capsular Liga¬ 
ment is a thin and 
loose ligamentous bag, 
which surrounds the 
joint between the head of the rib and the articular cavity formed by the junction 
of the vertebrae. It is very thin, firmly connected with the anterior ligament, and 
most distinct at the upper and lower parts of the articulation. 

The Interarticular Ligament is situated in the interior of the articulation. It 
consists of a short band of fibres, flattened from above downwards, attached by one 
extremity to the sharp crest on the head of the rib, and by the other to the inter¬ 
vertebral disc. It divides the joint into two cavities, which have no communica¬ 
tion with one another, and are each lined by a separate synovial membrane. 
In the first, eleventh, and twelfth ribs, the interarticular ligament does not exist, 
consequently there is hut one synovial membrane. 

Actions. The movements permitted in these articulations are limited to elevation, 
depression, and slightly forwards and backwards. This movement varies, however, 
very much in its extent in different ribs. The first rib is almost entirely immov¬ 
able, excepting in strong and violent inspirations. The movement of the second 
rib is also not very extensive. In the other ribs, their mobility increases succes¬ 
sively to the two last, which are very movable. The ribs are generally more 
movable in the female than in the male. 

(2.) Articulation between the Neck and Tubercle of the Ribs with 
the Transverse Processes. 

The ligaments connecting these parts are— 

A n t erior Cost o-t vans verse. 

Middle Costo-transverse (Interosseous). 

Posterior Costo-transverse. 

Capsular and Synovial Membrane. 

The Anterior Costo-transverse Ligament (Fig. 108), is a broad and strong 


Fig. 


107.—Costo-vertebral ami Costotransverse Articulations. 
Anterior View. 


vAinii ,1,4 

1 f 

l • 

' oi 



INTtN-ARTlCUt*. lit’ 
Syr\. it/u entity 




COSTO-TR A NSVERS E. 


149 


hand <>f fibres, attached below to the sharp crest on the upper border of the neck 
of each rib, and passing obliquely upwards and outwards, to the lower border of 
the transverse process immediately above. It is broader below than above 
broader and thinner between the lower ribs than between the upper, and more 
distinct in front than behind. This ligament is in relation, in front, with the 
intercostal vessels and nerves; behind, with the Longissimus dorsi. Its internal 


Fij; 108. Costotransverse Articulation. Seen from above. 



border completes an aperture formed between it and the articular processes, 
through which pass the posterior branches of the intercostal vessels and nerve. 
Its external border is continuous with a thin aponeurosis, which covers the 
External intercostal muscle. 

The first and last ribs have no anterior costo-transverse ligament. 

The Middle Costotransverse or Interosseous Ligament consists of short, but 
strong fibres, which pass between the rough surface on the posterior part of the 
neck of each rib, and the anterior surface of the adjacent transverse process. In 
order fullv to expose this ligament, a horizontal section should be made across the 
transverse process and corresponding part of the rib; or the rib may be forcibly 
separated from the transverse process, and its fibres torn asunder. 

In the eleventh and twelfth ribs , this ligament is quite rudimentary. 

The Posterior Costotransverse Ligament is a short, but thick and strong 
fasciculus, which passes obliquely from the summit of the transverse process to 
the rough non-articular portion of the tubercle of the rib. This ligament is 
shorter and more oblique in the upper, than in the lower ribs. Those correspond¬ 
ing to the superior ribs ascend, and those of the inferior ones slightly descend. 

In the eleventh and twelfth ribs , this ligament is wanting. 

The articular portion of the tubercle of the rib, and adjacent transverse process, 
form an arthrodial joint, provided with a thin capsular ligament attached to 
the circumference of the articulating surfaces, and inclosing a small synovial 
membrane . 

In the eleventh and twelfth ribs, this articulation wanting. 

Actions. The movement permitted in these joints, is limited to a slight gliding 
motion of the articular surfaces one upon the other. 
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7. Articulation of the Cartilages of the Ribs with the Sternum. 

# 

The articulations of the cartilages of the true ribs with the sternum are arthro¬ 
dial joints. The ligaments connecting them are— 

Anterior Costo-sternal. 

Posterior Costo-sternal. 

Capsular. 

Synovial Membranes. 

The Anterior Costo-sternal Ligament (Fig. 100) is a broad and thin membranous 


Fig. 109.—Gosto-sternal, Costoxiphoid, and Intercostal Articulations. Anterior View. 
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ent directions. The superior fasciculi ascend obliquely, the in ferior pass obliquely 
downwards, and the middle fasciculi horizontally. The superficial fibres of this 
ligament are the longest; they intermingle with the fibres of the ligaments above 
and beneath them, with those of the opposite side, and with the tendinous fibres 
of origin of the Pectoralis major; forming a thick fibrous membrane, which covers 
the surface of the sternum, but is more distinct at the lower than at the upper 
part. 

The Posterior Costo-sternal Ligament , less thick and distinct than the ante¬ 
rior, is composed of fibres which radiate from the posterior surface of the sternal 
end of the cartilages of the true ribs, to the posterior surface of the sternum, 
becoming blended with the periosteum. 

The Capsular Ligament surrounds the joints formed between the cartilages of 
the true ribs and the sternum. It is very thin, intimately blended with the 
anterior and posterior ligaments, and strengthened at the upper and lower part of 
the articulation by a few fibres, which pass from the cartilage to the side of the 
sternum. These ligaments protect the synovial membranes. 

Synovial Membranes. The cartilage of the first rib is directly continuous with 
the sternum, the synovial membrane being absent. The cartilage of the second 
rib articulates with the sternum by means of an interarticular ligament, attached 
by one extremity to the ridge which separates the two articular facets of the 
cartilage of the second rib, and by the other extremity to the cartilage which 
unites the first and second pieces of the sternum. This articulation is provided 
with two synovial membranes. That of the third rib has also two synovial mem¬ 
branes; and that of the fourth, fifth, sixth, and seventh, each a single synovial 
membrane. These synovial membranes may be demonstrated by removing a thin 
section from the anterior surface of the sternum and cartilages, as seen in the 
figure. After middle life, the articular surfaces lose their polish, become rough¬ 
ened, and the synovial membranes appear to be wanting. In old age, the articu¬ 
lations do not exist, the cartilages of most of the ribs becoming firmly united to 
the sternum. The cartilage of the seventh rib, and occasionally also that of the 
sixth, is connected to the anterior surface of the ensiform appendix, by a band of 
ligamentous fibres, which varies in length and breadth in different subjects. It is 
called the costo-xiphoid ligament. 

Actions* The movements which are permitted in the costo-sternal articulations, 
are limited to elevation and depression; and these only to a slight extent. 

Articulation of the Cartilages of the Ribs with each other. 

The cartilages of the sixth, seventh, and eighth ribs articulate, by their lower 
borders, with the corresponding margin of the adjoining cartilages, by means of a 
small, smooth, oblong-shaped facet. Each articulation has a perfect synovial 
membrane inclosed in a thin capsular ligament , strengthened externally and 
internally by some ligamentous fibres (intercostal ligaments), which pass from one 
cartilage to the other, and which are intimately united to the perichondrium. 
Sometimes the cartilage of the fifth rib, more rarely that of the ninth, articulate, 
by their lower borders, with the corresponding cartilages by small oval facets; 
more frequently they are connected together by a few ligamentous fibres. Occa¬ 
sionally, the articular surfaces above mentioned are found wanting. 

Articulations of the Ribs with tiieir Cartilages. 

The outer extremity of each costal cartilage is received into a depression in 
the sternal end of the ribs, and held together by the periosteum. 

8. Ligaments of the Sternum. 

The first and second pieces of the Sternum are united by a layer of cartilage 
which rarely ossifies, except at an advanced period of life. These two segments 
are connected by an anterior and posterior ligament. 
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The anterior eternal ligament consists of a layer of fibres, having a lonrji- 
tudinal direction; they blend with the fibres of the anterior costo-sternnl liga¬ 
ments on both sides, and with the aponeurosis of origin of the Pectoral is major. 
This ligament is rough, irregular, and much thicker at the lower than at the 
upper part of this bone. 

The posterior sternal ligament is disposed in a somewhat similar manner on 
the posterior surface of the articulation. 

9. Articulation of the Pelvis with the Spine. 

The ligaments connecting the last lumbar vertebra with the sacrum, are similar 
to those which connect the segments of the spine with each other, viz.: 1. The con¬ 
tinuation downwards of the anterior and posterior common ligaments. 2. The 
intervertebral substance connecting the flattened oval surfaces of the two bones, 
thus forming an amphiarthrodial joint. •]. Ligomenta subflava, connecting the 
arch of the last lumbar vertebra with the posterior border of the sacral canal. 
4. Capsular ligaments and synovial membranes connecting the articulating pro- 



Fig. 110.—Articulations of Pelvis and Hip. Anterior View. 
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cesses and forming a double arthrodia 5. Interspinous and supraspinous liga¬ 
ments. 

The two proper ligaments connecting the pelvis with the spine are the lumbo¬ 
sacral and lumbo-iliac. 

The Lumbosacral Ligament (Fig. 110) is a short, thick, triangular fasciculus, 
connected above to the lower and front part of the transverse process of the last 
lumbar vertebra, and passing obliquely outwards, is attached below to the lateral 
surface of the base of the sacrum ; becoming blended with the anterior sacro-iliac 
ligament. This ligament is in relation anteriorly with the Psoas muscle. 

The Lumbo-iliac Ligament (Fig. 110) passes horizontally outwards from the 
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apex of tlte transverse process of the last lumbar vertebra, to that portion of the 
crest of the ilium immediately in front of the sacro-iliac articulation. It is of a 
triangular form, thick and narrow internally, broad and thinner externally; and is 
in relation, in front, with the Psoas muscle; behind, with the muscles occupying 
the vertebral groove; above, with the Quadratus lumborum. 

10. Articulations of the Pelvis. 

The Ligaments connecting the bones of the pelvis with each other may be 
divided into four groups. 1. Those connecting the sacrum and ilium. 2. Those 
passing between the sacrum and ischium. 3. Those connecting the sacrum and 
coccyx. 4. Those between the two pubic bones. 

(1.) Articulation of tiie Sacrum and Ilium. 

The sacro-iliac articulation is an amphiarthrodial joint, formed between the 
lateral surfaces of the sacrum and ilium. 'Flic anterior or auricular portion of the 
articular surfaces is covered with a thin plate of cartilage, thicker on the sacrum 
than on the ilium. The surfaces of these cartilages in the adult are rough and 
irregular, and separated from one another by a soft yellow pulpy substance. At 
an early period of life, occasionally in the adult, and in the female during preg- 

Fig. 111.—Articulations of Pelvis and Hip. Posterior View 


nancy, they are smooth and lined by a delicate synovial membrane. The ligaments 
connecting these surfaces are the anterior and posterior sacro-iliac. 

The Anterior Sacro-iliac Ligament consists of numerous thin ligamentous hands, 
which connect the anterior surfaces of the sacrum and ilium. 

The Posterior Sacro-iliac (Fig. Ill) is a strong interosseous ligament, situated 
in the deep depression between the sacrum and ilium behind, and forming the 
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chief bond of connection between these bones. It consists of numerous strong 
fasciculi, which pass between the bones in various directions. Three of these are 
of large size: the two superior , nearly horizontal in direction, arise from the first 
and second transverse tubercles on the posterior surface of the sacrum, and are 
inserted into the rough uneven surface at the posterior part of the inner surface 
of the ilium. The third fasciculus, oblique in direction, is attached by one extre¬ 
mity to the third or fourth transverse tubercle on the posterior surface of the 
sacrum, and by the other to the posterior superior spine of the ilium: it is some¬ 
times called the oblique sacro-iliac ligament . 

(2.) Articulation of the Sacrum and Ischium. 

The Great Sacro-sciatic (Posterior). 

The Lesser Sacro-sciatic (Anterior). 

The Great or Posterior Sacro-sciatic Ligament is situated at the posterior 
and inferior part of the pelvis. It is thin, flat, and triangular in form : narrower 
in the middle than at the extremities ; attached by its broad base to the posterior 
inferior spine of the ilium, to the third and fourth transverse tubercles on the 
sacrum, and to the lower part of the lateral margin of that bone and the coccyx; 
passing obliquely downwards, outwards, and forwards, it becomes narrow and 
thick ; and at its insertion into the inner margin of the tuberosity, it increases in 
breadth, and is prolonged forwards along the inner margin of the ramus forming 
the falciform ligament. The free concave edge of this ligament has attached to 
it the obturator fascia, with which it forms a kind of groove, protecting the 
internal pudic vessels and nerve. One of its surfaces is turned towards the peri- 
naeum, the other towards tin* Obturator interims muscle. 

The posterior surface of this ligament gives origin, by its whole extent, to 
fibres of the Glutseus maximus. Its anterior surface is united to the lesser sacro- 
sciatic ligament. Its superior border forms the lower boundary of the lesser 
sacro-sciatic foramen. Its lower border forms part of the boundary of the peri- 
meum. This ligament is pierced by the coccygeal branch of the sciatic artery. 

The L esser or Anterior Sacro-sciatic Ligament , much shorter and smaller 
than the preceding, is thin, triangular in form, attached by its apex to the spine 
of the ischium, and internally, by its broad base, to the lateral margins of the 
sacrum and coccyx, anterior to the attachment of the great sacro-sciatic ligament, 
with which its fibres are intermingled. 

It is in relation, anteriorly , with the Coccygens muscle ; posteriorly , it is 
covered by the posterior ligament, and crossed by the pudic vessels and nerves. 
Its superior border forms the lower boundary of the great sacro-sciatic foramen, 
its inferior border , part of the lesser sacro-sciatic foramen. 

These two ligaments convert the sacro-sciatic notches into foramina. The 
superior or larger sacro-sciatic foramen is bounded, in front and above, by the 
posterior border of the os innominatum ; behind, by the great sacro-sciatic liga¬ 
ment ; and below, by the lesser ligament. It is partially filled up, in the recent 
state, by the Pyriformis muscle. Above this muscle, the gluteal vessels and 
nerve emerge from the pelvis; and below it, the isehiatie vessels and nerves, the 
internal pudic vessels and nerve, and the nerve to the Obturator interims. The 
inferior or smaller sacro-sciatic foramen is bounded, in front, by the tuber iscliii; 
above, bv the spine and lesser ligament; behind, by the greater ligament. It 
transmits the tendon of the Obturator interims muscle, its nerve, and the pudic 
vessels and nerve. 


(3.) Articulation of the Sacrum and Coccyx. 

This articulation is an amphiarthrodial joint, formed between the oval surface 
on the summit of the sacrum, and the base of the coccyx. It is analogous to the 
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joints between the bodies of the vertebra, and is connected by similar ligaments 
They are the 

Anterior Sacro-coccygeal. 

Posterior Sacro-coccvgeal. 

Interarticular Fibro-cartilage. 

o 

The Anterior Sacro-coccygeal Ligament consists of a few irregular fibres, 
which descend from the anterior surface of the sacrum to the front of the coccyx, 
becoming blended with the periosteum. 

The Posterior Sacro-coccygeal Ligament is a flat band of ligamentous fibres, 
of a pearly tint, which arises from the margin of the lower orifice of tbe sacral 
canal, and descends to be inserted into the posterior surface of the coccyx. This 
ligament completes the lower and back part of the sacral canal. Its superficial fibres 
arc much longer than the deep-seated; the latter extend from the apex of the sacrum 
to the upper cornua of the coccyx. Anteriorly, it is in relation with the arach¬ 
noid membrane ot the sacral canal, a portion of the sacrum, and almost the whole 
of the posterior surface of the coccyx: posteriorly, with some aponeurotic fibres 
from the Glutieus maximus. 

An Interarticular Fibro-cartilage is interposed between the contiguous sur¬ 
faces of the sacrum and coccyx; it differs from that interposed between^the bodies 
of the vertebra, in being thinner, and its central part more firm in texture. It is 
somewhat thicker in front and behind, than at the sides. Occasionally a synovial 
membrane is found where the coccyx is freely movable, which is more especially 
the case during pregnancy. 

I he different segments of the coccyx are connected together by an extension 
downwards of the anterior and posterior sacro-coccygeal ligaments,\i thin annular 
disc of fibro-cartilage being interposed between each of the bones. In the adult 
male, all the pieces become ossified; but in the female, this does not commonly 
occur until a later period of life. The separate segments of the coccyx are first 
united, and at a more advanced age the joint between the sacrum and the 
coccyx. 

Actions. The movements which take place between the sacrum and coccyx , 
and between the different pieces of the latter bone, are slightly forwards and back¬ 
wards : they are very limited. Their mobility increases during pregnancy. 

(4.) Articulation of the Pubes. 

The articulation between the ossa pubis is an amphiarthrodial joint, formed by 
the junction of the two oval surfaces which have received the name of the sym¬ 
physis. The ligaments of this articulation are the 

Anterior Pubic. Posterior Pubic. 

Superior Pubic. Subpubic. 

Interarticular Fibro-cartilage. 

The Anterior Pubic Ligament consists of several superimposed layers, which 
pass across the anterior surface of the articulation. The superficial fibres pass 
obliquely from one bone to the other, decussating and forming an interlacement 
with the fibres of the aponeurosis of the External oblique muscle. The deep 
fibres pass transversely across the symphysis, and are blended with the inter- 
u r ticular fi b ro-ca r til age. 

f l he Posterior Pubic Ligament consists of a few thin, scattered fibres, which 
unite the two pubic bones posteriorly. 

The Superior Pubic Ligament is a band of fibres, which connects together the 
two pubic bones superiorly. 

The Subpubic Ligament is a thick, triangular arch of ligamentous fibres, con¬ 
necting together the two pubic bones below, and forming the upper boundary of 
the pubic arch. Above, it is blended with tbe interarticular fibro-cartilage ; 
laterally, with tbe rami of the pubes. Its fibres arc of a yellowish color, closely 
connected, and have an arched direction. 
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The Tnterarticular Fibro-cartilage consists of two oval-shaped plates, one 
covering the surface of each symphysis pubis. They vary in thickness in 
different subjects, and project somewhat beyond the level of the hones, espe¬ 
cially behind. The outer surface of each is firmly connected to the hone by a 
series of nipple-like processes, which accurately fit within corresponding depres¬ 
sions on the osseous surface. Their opposed surfaces are connected, in the greater 
part of their extent, by an intermediate fibrous elastic tissue: and by their cir¬ 
cumference to the various ligaments surrounding the joint. An interspace is left 
between the two plates at the upper and hack part of the articulation, where the 


Fig. 112.-—Vertical Section of the Symphysis Pubis. 
Made near its Posterior Surface. 
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fibrous tissue is deficient, and tlic surface of the fibro-cartilage lined by epithelium. 
This space is found at all periods of life, both in the male and female; but it is 
larger in the latter, especially during pregnancy and after parturition. It is 
most frequently limited to the upper and hack part of the joint; hut it occasion¬ 
ally reaches to the front, and may extend the bntirc length of the cartilages. 
This structure may be easily demonstrated, hv making a vertical section ol the 
symphysis pubis near its posterior surface. 

* The Obturator Ligament is a dense membranous layer, consisting of fibres 
which interlace in various directions. It is attached to the circumference of the 
obturator foramen, which it closes completely, except at its upper and outer part, 
where a small oval canal is left for the passage of the obturator vessels and nerve. 
It is in relation, in front, with the Obturator ex tern ns; behind, with the Obtura¬ 
tor interims; both of which muscles arc in part attached to it. 

ARTICULATIONS OF THE UPPER EXTREMITY. 

The articulations of the Upper Extremity may be arranged into the following 
groups: 1. Sterno-clavicular articulation. 2. Scapuloclavicular articulation. 
3. Ligaments of the scapula. 4. Shoulder joint. 5. Elbow joint. 0. ltadio- 
ulnar°articulation. 7. Wrist joint. 8. Articulation of the Carpal hones. ![. 
Carpo-metacarpal articulation. 10. Mctacarpo-phalangeal articulation. 11. Arti¬ 
culation of the Phalanges. 

1. STERNO-CLAVICtLAR ARTICULATION. 

The Sterno-clavicular is an arthrodial joint. The parts entering into it> 
formation are the sternal end of the clavicle, the upper and lateral part of the 
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first piece of the sternum, and tlte cartilage of the first rib. The articular surface 
of the clavicle is much longer than that of the sternum, and invested with a 

Fig. 113.—Sternoclavicular Articulation. Anterior View. 



layer of cartilage, which is considerably thicker than that on the latter bone. 
The ligaments of this joint are the 

Anterior Sterno-clavicular. Costo-clavicular (rhomboid). 

Posterior Sterno-clayieular. Interarticular Fibro-cartilage. 

Interclavicular. Two Synovial Membranes. 

The Anterior Sterno-clavicular Ligament is a broad band of ligamentous 
fibres, which covers the anterior surface of the articulation, being attached, above, 
to the upper and front part of the inner extremity of the clavicle; and, passing 
obliquely downwards and inwards, is attached, below, to the front and upper part 
of the first piece of the sternum. This ligament is covered anteriorly by the 
sternal portion of the Sterno-cleido-mastoid and the integument; behind, if is in 
relation with the interarticular fibro-cartilage and the two synovial membranes. 

The Posterior Sterno-clavicular Ligament is a broad band of fibres, which 
covers the posterior surface of the articulation, being attached, above, to the pos¬ 
terior part of the inner extremity of the clavicle ; and, passing obliquely down¬ 
wards and inwards, to be connected, below, to the posterior and upper part of the 
sternum, it is in relation, in front, with the interarticular fibro-cartilage and 
synovial membranes; behind, with the Sterno-liyoid and Sterno-thyroid muscles. 

The Interclavicular Ligament is a flattened ligamentous hand, which varies 
considerably in form and size in different individuals; it passes from the superior 
part of the inner extremity of one clavicle to the other, and is closely attached to 
the upper margin of the sternum. It is in relation, in front, with the integu¬ 
ment; behind, with (he Sterno-thyroid muscles. 

The Costo-clavicular Ligament ( rhomboid) is a short, fiat, and strong hand of 
ligamentous fibres of a rhomboid form, attached, below, to the upper and inner 
part of the cartilage of the first rib: and, ascending obliquely backwards and out¬ 
wards, to be attached, above, to the rhomboid depression on the under surface of 
the inner extremity of the clavicle. It is in relation, in front, with the tendon of 
origin of the Subclavius; behind, with the subclavian vein. 

The Interarticular Fibro-cartilage is a fiat and nearly circular disc, inter¬ 
posed between the articulating surfaces of the sternum and clavicle. It is attached 
above, to the upper and posterior border of the clavicle: below, to the cartilage of 
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the first rib, at its junction with the sternum; and by its circumference to the 
anterior and posterior sterno-clavicular ligaments. It is thicker at the circum¬ 
ference, especially its upper and back part, than at its centre, or below. It 
divides the joint into two cavities, each of which is furnished with a separate 
synovial membrane; when the fibro-cartilage is perforated, which not unfrequcntly 
occurs, the synovial membranes communicate. 

Of the two Synovial Membranes found in this articulation, one is reflected over 
the sternal end of the clavicle, the adjacent surface of the fibro-cartilage, ami 
cartilage of the first rib; the other is placed between the articular surface of the 
sternum and adjacent surface of the fibro-cartilage; the latter is the more loose of 
the two. They seldom contain much synovia. 

Actions . This articulation is the centre of the movements of the shoulder, and 
admits of motion in nearly every direction—upwards, downwards, backwards, 
forwards, as well as circumduction; the sternal end of the clavicle and the inter- 
articular cartilage gliding on the articular surface of the sternum. 

2 . SCAPULO-CLAVTCCJLAR ARTICULATION. 

The Scapuloclavicular is an arthrodial joint, formed between the outer extre¬ 
mity of the clavicle, and the upper edge of the acromion process of the scapula. 
Its ligaments are the 

Superior Acromio-clavicular. 

Inferior Acromio-clavicular. 

| Trapezoid 

Coraco-clavicular < and 
( Conoid. 

Intcrarticular Fibro-cartilage. 

Two Synovial Membranes. 

The Superior Acromioclavicular Ligament is a broad band of fibres, of a 
quadrilateral form, which covers the superior part of the articulation, extending 
between the upper part of the outer end of the clavicle, and the superior part of 
the acromion. It is composed of parallel fibres, which interlace, above, with the 
aponeurosis of the Trapezius and Deltoid muscles; below, it is in contact with the 
interarticular fibro-cartilage and synovial membranes. 

The Inferior Acromioclavicular Ligament , somewhat thinner than the pre¬ 
ceding, covers the inferior part of the articulation, and is attached to the adjoining 
surfaces of the two bones. It is in relation, above, with the interarticular fibro- 
cartilage (when it exists) and the synovial membranes; below, with the tendon of 
the Supraspinatus. These two ligaments are continuous with each other in frout 
and behind, and form a complete capsule around the joint. 

The Coraco-clavicular Ligament serves to connect the clavicle with the coracoid 
process of the scapula. It consists of two distinct fasciculi, which have received 
separate names. 

The Trapezoid Ligament, the anterior and external fasciculus, is a broad, thin, 
quadrilateral-shaped band of fibres, placed obliquely between the acromion process 
and the clavicle. It is attached, below, to a rough line at the inner and back 
part of the upper surface of the coracoid process; above, to the oblique line on 
the under surface of the clavicle. Its anterior border is free; its posterior i* 
joined with the conoid ligament, forming by their junction a projecting angle. 

The Conoid Ligament , the posterior and internal fasciculus, is a dense baud of 
fibres, conical in form, the base being turned upwards, the summit downwards. 
It is attached by its apex to a rough depression at the anterior and inner side of 
the base of the coracoid process, internal to the preceding; above, by its expanded 
base, to the rough tubercle on the under surface of the clavicle. These ligaments 
are in relation, in front, with the Subclavius; behind, with the Trapezius: they 
serve to limit rotation of the scapula forwards and backwards. 
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The Inter articular Fibro-cartilage is most frequently absent in this articula¬ 
tion. When it exists, it generally only partially separates the articular surfaces, 
and occupies the upper part of the articulation. More rarely, it completely sepa¬ 
rates this joint into two cavities. 


Fig. 1U.—The Left Shoulder Joint. Scapula-clavicular Articulations, 
ami Proper Ligaments of the Scapula. 



There are two Synovial Membrane* where a complete intcrarticular cartilage 
exists; more frequently there is only one synovial membrane. 

Actions. The movements of this articulation are of two kinds. 1. A gliding 
motion of the articular end of the clavicle on the acromion. 2. Rotation of the 
scapula forwards and backwards upon the clavicle, the extent of this rotation 
being limited by the two portions of the coraco-clavieular ligament. 

3. Proper Ligaments of the Scapula. 

The proper ligaments of the scapula are 

Coraco-acromial. Transverse (Coracoid). 

The Coraco-acromial Ligament is a broad, thin, and flat band, of a triangular 
shape, extended transversely across the upper part of the shoulder joint, between 
the coracoid process and the acromion, it is attached by its apex to the summit 
of the acromion, just in front of the articular surface for the clavicle, and by its 
hroad base to the whole length of the outer border of the coracoid process. Its 
posterior fibres are directed obliquely backwards and outwards, its anterior fibres 
transversely. This ligament completes the vault formed by the acromion and cora¬ 
coid processes for the protection of the head of the humerus. It is in relation, 
above, with the clavicle and under surface of the deltoid; below, with the tendon of 
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the Supraspinatus muscle, a bursa being interposed. Its anterior border is con¬ 
tinuous with a dense cellular laminae that passes beneath the deltoid upon the 
tendons of the Supraspinati and Infraspinati muscles. 

The Transverse or Coracoid Ligament is a thin and Hat fasciculus, narrower 
at the middle than at the extremities, attached bv one end to the base of the cora¬ 
coid process, and by the other, to the inner extremity of the scapular notch, which 
it converts into a foramen. The suprascapular nerve passes through this foramen, 
its accompanying vessels above it. 


4. Shoulder Joint. 


The Shoulder is an enarthrodial or hall and socket joint. The bones en¬ 
tering into its formation are the large globular head oi the humerus, which is 
received into the shallow glenoid cavity oi the scapula, an anangement which 
permits of very considerable movement, whilst the joint itself is protected against 
displacement by the strong ligaments and tendons which surround it, and aho\c hj 
an arched vault, formed by the under surface of the coracoid and acromion pro¬ 
cesses, and the coraco-acromial ligament. The two articular surfaces are covered 
by a layer of cartilage, which on the head of the humerus is thicker at the centre 
than at the circumference, the reverse being observed in the glenoid cavity. Its 


ligaments are the 

Capsular. Glenoid. 

Coraco-humeral. Synovial Membrane. 

The Capsular Ligament completely encircles this articulation; being attached, 
above, to the circumference of the glenoid cavity beyond the glenoid ligament: below, 
to the margin of the neck of the humerus, approaching nearer to the articular carti¬ 
lage above, than in the rest of its extent. It is thicker above than below, remark¬ 
ably loose and lax, and much larger and longer than is necessary to keep the bones 
in contact, allowing them to be separated from each other more than an inch, an 
evident provision for that extreme freedom of movement which is peculiar to 
this articulation. Its external surface is strengthened above by the Supraspi- 
natus; above and internally, by the coraco-humeral ligament; below, where it is 
thin and weak, the long tendon of the Triceps is separated from it by a little loose 
areolar tissue; externally, the tendons of the Infraspinatus and Teres minor are 
firmly attached to it; and internally, the tendon of the Subscapularis. 1 he cap¬ 
sular ligament usually presents three openings: one at its inner side, partially 
filled up by the tendon of the Subscapularis; it establishes a communication 
between the synovial membrane of the joint, and a bursa beneath the tendon of that 
muscle; a second, not constant, at its external part, where a communication exists 
between the joint and a bursal sac belonging to the Infraspinatus muscle. The 
third is seen in the lower border of the ligament, between the two tuberosities, for 
the passage of the tendon of the Biceps muscle. 

The Coraco-humeral or Accessory Ligament , is a broad band which strengthens 
the upper and inner part of the capsular ligament. It arises from the outer border 
of the coracoid process, and descends obliquely downwards and outwards to the 
anterior part of the great tuberosity of the humerus, being blended with the tendon 
of the Supraspinatus muscle. This ligament is intimately united to the capsular 
in the greater part of its extent. 

The Glenoid Ligament is a fibro-cartilaginous band attached around the margin 
of the glenoid cavity. It is triangular on section, the thickest portion being h xei * 
to the circumference of the cavity, the free edge being thin and sharp. It appears 
to be mainly formed of the fibres of the long tendon of the Biceps muscle, bifur¬ 
cating at the upper part of the glenoid cavity into two fasciculi, which encircle 
its margin and unite at its lower part. This ligament deepens the cavity for articu¬ 
lation, and protects the edges of the bone. It is lined by the synovial membrane* 

The Synovial Membrane lines the glenoid cavity and the fibro-cartilaginous rim 
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surrounding it; it is then reflected over the internal surface of the capsular liga¬ 
ment, lines the lower part and sides of the neck of the humerus, and is con¬ 
tinued over the cartilage covering the head of this hone. The long tendon of the 
Biceps muscle which passes through the joint, is inclosed in a tubular sheath of 
synovial membrane, which is reflected upon it at the point where it perforates the 
capsule, and is continued around it as far as the summit of the glenoid cavity 
where it is continuous with that portion of the membrane which covers its surface! 
The tendon of the Biceps is thus enabled to traverse the articulation, hut is not 
contained in the interior of the synovial cavity. The synovial membrane commu¬ 
nicates with a large bursal sac beneath the tendon of the Subscapularis, by an 
opening at the inner side of the capsular ligament; it also occasionally communi¬ 
cates with another bursal sac, beneath the tendon of the Infraspinatus, through an 
orifice at its upper part. A third bursal sac, which does not communicate'with 
the joint, is placed bet ween the under surface of the deltoid and the outer surface 
of the capsule. 

The Muscles in relation with this joint are, above, the Supraspinatus: below 
the long tendon of the Triceps; internally, the Subscapularis; externally, the 
Infraspinatus and Teres minor; within, the long tendon of the Biceps. ’The 
Deltoid is placed most externally, and covers the articulation on its outer side 
and in front and behind. 

The Arteries supplying this joint are articular branches of the anterior and 
posterior circumflex, and suprascapular. 

The Nerves are derived from the cir¬ 
cumflex and suprascapular. 

Actions. The shoulder joint is capable 
of movement in almost any direction, for¬ 
wards, backwards, abduction, adduction, 
circumduction, and rotation. 

5. Elbow Joint. 

The E/bow is a ginglymoid or hinge 
joint. The bones entering into its forma¬ 
tion are the trochlear surface of the 
humerus, which is received in the greater 
sigmoid cavity of the ulna, and admits 
of the movements peculiar to this joint, 
those of flexion and extension, whilst the 
cup-shaped depression of the head of the 
radius articulates with the radial tubero¬ 
sity of the humerus, its circumference with 
the lesser sigmoid cavity of the ulna, al¬ 
lowing of the movement of rotation of the 
radius on the ulna, the chief action of the 
superior radio-ulnar articulation. These 
various articular surfaces are covered with 
a thin layer of cartilage, and connected 
together by the following ligaments:— 

Anterior Ligament. 

Posterior Ligament. 

Internal Lateral. 

External Lateral. 

Synovial Membrane. 

The Anterior Ligament (Fig. 115) is a 
broad and thin membranous layer, which 
covers the anterior surface of the joint. 

It is attached to the humerus immediately 

13 


I* ijj. 1 Left Elbow Joint, showing Anterior 
and Internal Ligaments. 
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above the coronoid fossa; below, to the anterior surface of the coronoid processor 
the ulna and orbicular ligament, being continuous on each side with tlie lateral 
ligaments. Its superficial or oblique fibres pass from the internal tuberosity of 
the humerus outwards to the orbicular ligament. The middle fibres, vertical 
in direction, pass from the upper part of the coronoid depression, and become 
blended with the preceding. A third, or transverse set, intersect these at right 
angles. This ligament is in relation, in front, with the Brachialis anticus; behind, 
with the synovial membrane. 

The Posterior Ligament is a thin and loose membranous fold, attached, above, 
to the lower end of the humerus, immediately above the olecranon depression: 
below, to the margin of the olecranon. The superficial or transverse fibres pass 
between the adjacent margins of the olecranon fossa. The deeper portion consists 
of vertical fibres, which pass from the upper part of the olecranon fossa to the 
margin of the olecranon. This ligament is in relation, behind, with the tendon of 
the Triceps and Anconeus; in front, with the synovial membrane. 

The Internal Lateral Ligament is a thick, triangular band of ligamentous 
fibres, consisting of two distinct portions, an anterior and posterior. The ante - 
rior portion , directed obliquely forwards, is attached, above, by its apex, to 
the front part of the internal condyle of the humerus; and, below, by its broad 
base to the inner margin of the coronoid process. The posterior portion , also of 
triangular form, is attached, above, by its apex, to the lower and back part of the 
internal condyle; below, to the inner margin of the olecranon. This ligament is 
in relation, internally, with the Triceps and Flexor carpi ulnaris muscles and the 
ulnar nerve. 

The External Lateral Ligament (Fig. 110) is a short and narrow fibrous fasci¬ 
culus, less distinct than the internal, attached, 
above, to the external condyle of the hume¬ 
rus; below', to the orbicular ligament, some 
of its most posterior fibres passing over that 
ligament to be inserted into the outer margin 
of the greater sigmoid cavity. This ligament 
is intimately blended with the tendon of origin 
of the Supinator brevis muscle. 

The Synovial Membrane is very extensive. 
It covers the articular surface of the humerus, 
and lines the coronoid and olecranon depres¬ 
sions on that bone; from these points, it is re¬ 
flected over the anterior, posterior, and lateral 
ligaments: lines the greater sigmoid cavity, the 
concave depression on the bead of the radius; 
and forms a pouch between the lesser sigmoid 
cavity, the internal surface of the annular liga¬ 
ment, and the circumference of the radius. 

The Muscles in relation with this joint are, 
in front, the Brachialis anticus; behind, the 
Triceps and Anconeus; externally, the Supina¬ 
tor brevis, and the common tendon of origin of 
the Extensor muscles; internally, the common 
tendon of origin of the Flexor muscles, the 
Flexor carpi ulnaris, and ulnar nerve. 

The A rteries supplying this joint are derived 
from the communicating branches between the 
superior profunda, inferior profunda, and ana¬ 
stomotic branches of the Brachial, with the 
anterior, posterior, and interosseous recurrent 
branches of the Ulnar,and t he recurrent branch 
of the Radial. These vessels form a complete 
chain of inosculation around this joint. 


Fig. 1 16.—Left Elbow Joint, showing Pos¬ 
terior and External Ligaments. 
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The Nerves are derived from the ulnar, as it passes between the internal condyle 
and the olecranon. 

Actions . The elbow is one of the most perfect hinge-joints in the body ; its 
movements are consequently limited to flexion and extension, the exact apposition 
of the articular surfaces preventing the least lateral motion. The movement of 
flexion is limited by the coronoid process, and that of extension by the olecranon 
process. 

6. Radio-ulnar Articulations. 

The articulation of the radius with the ulna is effected by ligaments, which 
connect together both extremities as well as the centre of these bones. They may, 
consequently, be subdivided into three sets: 1, the superior radio-ulnar; 2, the 
middle radio-ulnar; and 3, the inferior radio-ulnar articulations. 

(1.) Superior Radio-ulnar Articulation. 

This, articulation is a lateral ginglymoid joint. The bones entering into its 
formation are the inner side of the circumference of the head of the radius, which 
is received into the lesser sigmoid cavity of the ulna. These surfaces are covered 
with cartilage, and invested with a duplicature of synovial membrane, continuous 
with that which lines the elbow joint. Its only ligament is 

Tiie Annular or Orbicular. 

f \ he Orbicular Ligament (Fig. 116) is a strong flat band of ligamentous fibres, which 
surrounds the head of the radius, and retains it in firm connection with the lesser 
sigmoid cavity of the ulna. It forms about three-fourths of a fibrous ring, attached 
by each end to the extremities of this cavity, and is broader at the upper part of 
its circumference than below, which serves to hold the head of the radius more 
securely in its position. Its outer surface is strengthened by the external lateral 
ligament and affords partial origin to the Supinator brevis muscle. Its internal 
surface is smooth, and lined by the synovial membrane of the elbow joint. 

Actions. The movement which takes place in this articulation is limited to rota¬ 
tion of the inner part of the head of the radius within the orbicular ligament, and 
upon the lesser sigmoid cavity of the ulna; rotation forwards being called prona¬ 
tion; rotation backwards, supination. 

(2.) Middle Radio-ulnar Articulation. 

r lhc interval between the radius and ulna in the middle of the forearm is occu¬ 
pied by two ligaments. 

Oblique. Interosseous. 

Hie Oblique or Round Ligament (Fig. 115) is a small round fibrous cord, which 
extends obliquely downwards and outwards, from the tubercle of the ulna at the 
base of the coronoid process, to the radius a little below the bicipital tuberosity. 
Its fibres run in the opposite direction to those of the interosseous ligament; and 
it appears to be placed as a substitute for it in the upper part of the interosseous 
interval. 

Ihe Interosseous Ligament is a broad and thin plane of aponeurotic fibres, de¬ 
scending obliquely downwards and inwards, from the interosseous ridge on the 
nuliiis to that on the ulna. It is deficient above, commencing about an inch be¬ 
neath the tubercle of the radius; broader in the middle than at either extremity: 
and presents an oval aperture just above its lower margin for the passage of the 
anterior interosseous vessels to the back of the forearm. This ligament serves to 
connect the bones, and to increase the extent of surface for the attachment of the 
deep muscles. Between its upper border and the oblique ligament an interval 
exists, through which the posterior interosseous vessels pass. Two or three fibrous 
'ands are occasionally found on the posterior surface of this membrane, which 
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descend obliquely from the ulna towards the radius, and which have consequently 
a direction contrary to that of the other fibres. It is in relation, in front, by its 
upper three-fourths (radial margin) with the Flexor longus pollicis (ulnar margin), 
with the Flexor profundus digitorum (lying upon the interval between which are 
the anterior interosseous vessels and nerve), by its lower fourth with the Pronator 
quadratus; behind, with the Supinator brevis, Extensor ossis metacarpi pollicis, 
Extensor primi internodii pollicis, Extensor secundi internodii pollicis, Extensor 
indicis ; and, near the wrist, with the anterior interosseous artery and posterior 
interosseous nerve. 

(3.) Inferior IIadio-ulnar Articulation. 

This is a lateral ginglymoid joint, formed by the head of the ulna being received 
into the sigmoid cavity at the inner side of the lower end of the radius. The 
articular surfaces are invested by a thin layer of cartilage, and connected together 
by the following ligaments. 

Anterior Radio-ulnar. 

Posterior Radio-ulnar. 

Triangular Interarticular Fibro-cartilage. 

Synovial Membrane. 

The Anterior Radio-ulnar Ligament (Fig. 117) is a narrow band of fibres, ex¬ 
tending from the anterior margin of the sigmoid cavity of the radius to the ante¬ 
rior surface of the head of the ulna. 

The Posterior Radio-ulnar Ligament (Fig. 118) extends between the same 
points on the posterior surface of the articulation. 

The Inter articular Fibro-cartilage (Fig. 119) is a thick fibro-cartilaginous lamella, 
of a triangular form, placed transversely, completing the wrist joint, and binding 
the lower ends of the radius and ulna firmly together. Its circumference is more 
dense than its centre, which is thin and occasionally perforated ; and it is thinner 
and broader externally than internally. It is attached by its apex to a depres¬ 
sion which separates the styloid process of the ulna from the head of that bone; 
by its base, which is thin, to the prominent edge of the radius, which sepa¬ 
rates the sigmoid cavity from the carpal articulating surface, and by its anterior 
and posterior margins to tlie ligaments of the radio-carpal articulation. Its 
upper surface , smooth and concave, is contiguous with the head of the ulna : its 
under surface , also concave and smooth, with the cuneiform bone. Both surfaces 
are lined by a synovial membrane : the superior surface, by one peculiar to tbc 
radio-ulnar articulation ; the inferior surface, by the synovial membrane of tbc 
wrist. 

The Sgnovial Membrane of this articulation has been called, from its extreme 
looseness, the membrana sacciformis; it covers the articular surface of the bead 
of the ulna, and where reflected from this bone on to the radius, forms a very loose 
cul-de-sac; from the radius it is continued over the upper surface of the fibro- 
cartilage. The quantity of synovia which it contains is usually considerable. 
When the fibro-cartilage is perforated, this synovial membrane is continuous with 
that which lines the wrist joint. 

Actions . The movement which occurs in the inferior radio-ulnar articulation is 
just the inverse of that which takes place between the tw r o bones above; it is limited 
to rotation of the radius around the head of the ulna ; rotation forwards being 
termed pronation , rotation backwards supination . In pronation, the sigmoid cavity 
glides forward on the articular edge of the ulna; in supination, it rolls in the op¬ 
posite direction, the extent of these movements being limited by the anterior am 
posterior ligaments. 

7. Wrist Joint. 

The Wrist presents most of the characters of an enarthrodial joint. The parts 
entering into its formation are the lower end of the radius, and under surface 
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of the triangular intcrartieular fibro-cartilage, above; and the scaphoid, semilunar, 
and cuneiform bones below. The articular surfaces of the radius and intcrartieular 


Fig. 117.—Ligaments of Wrist and Hand. Anterior View. 
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fibro-cartilage form a transversely elliptical concave surface. The radius is sub¬ 
divided into two parts by a line extending from b ‘fore backwards; and these, 
together with the intcrartieular cartilage, form three facets, one for each carpal 


Fig. 118.—Ligaments of Wrist ami Hand. Posterior View. 
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bone. The three carpal bones are connected together, and form a rounded convex 
surface, which is received into the cavity above mentioned. All the bony surfaces 
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of this articulation are covered with cartilage, and connected together by the 
following ligaments. 

c c 

External Lateral. Anterior. 

Internal Lateral. Posterior. 

Synovial Membrane. 

The External Lateral Ligament extends from the summit of the styloid pro¬ 
cess of the radius to the outer side of the scaphoid, some of its fibres being 
prolonged to the trapezium and annular ligament. 

The Internal Lateral Ligament is a rounded cord, attached, above, to the ex¬ 
tremity of the styloid process of the ulna; below, it divides into two fasciculi, 
which are attached, one to the inner side of the cuneiform bone, the other to the 
pisiform bone and annular ligament. 

The Anterior Ligament is a broad membranous band, consisting of three fasci¬ 
culi, attached, above, to the anterior margin of the lower end of the radius, its 
styloid process, and the ulna; its fibres pass downwards and inwards, to be 
inserted into the anterior surface of the scaphoid, semilunar, and cuneiform bones. 
This ligament is perforated bv numerous apertures for the passage of vessels, and 
is in relation, in front, with the tendons of the Flexor profundus digitorum and 
Flexor longus pollicis; behind, with the synovial membrane of the wrist joint. 

The Posterior Ligament , less thick and strong than the anterior, is attached, 
above, to the posterior border of the lower end of the radius : its fibres descend 
obliquely downwards and inwards to be attached to the posterior surface of the 
scaphoid, semilunar, and cuneiform bones, its fibres being continuous with those 
of the dorsal carpal ligaments. This ligament is in relation, behind, with the 
extensor tendons of the fingers; in front, with the synovial membrane of the 
wrist. 

The Synovial Membrane lines the lower end of the radius and under surface of 
the triangular intcrartieular fibro-cartilage above ; and being reflected on the 
inner surface of the ligaments above-mentioned, covers the convex surface of the 
scaphoid, semilunar, and cuneiform bones below. 

Relations. The wrist joint is covered in front by the flexor, and behind by the 
extensor tendons ; it is also in relation with the radial and ulnar arteries. 

The Arteries supplying this joint are the anterior and posterior carpal branches 
of the Radial and Ulnar, the anterior and posterior interosseous, and some 
ascending branches from the deep palmar arch. 

The Nerves are derived from the posterior interosseous. 

Actions. The movements permitted in this joint are flexion, extension, abduc¬ 
tion, adduction, and circumduction. It is totally incapable of rotation, one of the 
characteristic movements in true euarthrodiai joints. 

8. Articulations of tiib Carpus. 

These articulations may be subdivided into three sets. 

1. The articulation of the first row of carpal bones. 

2. The articulation of the second row of carpal bones. 

3. The articulation of the two rows with each other. 

(1.) Articulation of tiie First Row of Carpal Rones. 

These are arthrodial joints. The articular surfaces are covered with cartilage, 
and connected together by the following ligaments. 

Two Dorsal. Two Palmar. 

Two Interosseous. 

The Dorsal Ligaments , two in number, are placed transversely behind the bones 
of the first row; they connect the scaphoid and semilunar, and the semilunar and 
cuneiform. 

The Palmar Ligaments , also two in number, connect the scaphoid and semi- 
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lunar, and the semilunar and cuneiform bones; they are less strong than the dorsal, 
and placed very deep under the anterior ligament of' the wrist. 

The Interosseous Ligament8 (Fig. 118) are two narrow bundles of dense fibrous 
tissue, connecting the semilunar bone, on one side with the scaphoid, on the other 
with the cuneiform bone. They close the upper part of the interspaces between 
the scaphoid, semilunar, and cuneiform bones, their upper surfaces being smooth, 
and lined by the synovial membrane of the wrist joint. 

The articulation of the pisiform with the cuneiform, is provided with a separate 
synovial membrane, protected by a thin capsular ligament. There are also two 
strong fibrous fasciculi, which connect this bone to the unciform, and base of the 
fifth metacarpal bone. 

(2.) Articulation of the Second Row of Carpal Bones. 

These are also arthrodial joints, the articular surfaces being covered with carti¬ 
lage, and connected by the following ligaments. 

Three Dorsal. Three Palmar. 

Two Interosseous. 

The three Dorsal Ligaments extend transversely from one hone to another on 
the dorsal surface, connecting the trapezium with the trapezoid, the trapezoid with 
the os magnum, and the os magnum with the unciform. 

The three Palmar Ligaments have a similar arrangement on the palmar surface. 

The two Interosseous Ligaments , much thicker than those of the first row, are 
placed one on each side of the os magnum, connecting it with the trapezoid exter¬ 
nally, and the unciform internally. The former is less distinct than the latter. 

(3.) Articulation of the Two Row’s of Carpal Bones witii each other. 

The articulation between the two rows of the carpus consists of an enarthrodial 
joint in the middle, formed by the reception of the os magnum into a cavity 
formed by the scaphoid and semilunar hones, and of an arthrodial joint on each 
side, the outer one formed by the articulation of the scaphoid with the trapezium 
and trapezoid, the internal one by the articulation of the cuneiform and unciform. 
The articular surfaces are covered by a thin layer of cartilage, and connected by 
the following ligaments :— 

Anterior or Palmar. External Lateral. 

Posterior or Dorsal. Internal Lateral. 

Sy no vial Membranes. 

The Anterior or Palmar Ligaments consist of short fibres, which pass obliquely 
between the bones of the first and second row on the palmar surface. 

The Posterior or Dorsal Ligaments have a similar arrangement on the dorsal 
surface of the carpus. 

The Lateral Ligaments are very short; they are placed, one on the radial, the 
other on the ulnar side of the carpus; the former, the stronger and more distinct, 
connecting the scaphoid* and trapezium bones, the latter, the cuneiform and unci¬ 
form: they are continuous with the lateral ligaments of the wrist joint. 

There are two Synovial Membranes found in the articulation of the carpal 
bones with each other. The first of these, the more extensive, lines the under 
surface of the scaphoid, semilunar, and cuneiform bones, sending upwards two 
prolongations between their contiguous surfaces; it is then reflected over the 
hones of the second row, and sends down three prolongations between them, which 
line their contiguous surfaces, and invest the carpal extremities of the four outer 
metacarpal bones. The second is the synovial membrane between the pisiform 
and cuneiform bones. 

Actions, The partial movement which takes place between the bones of each 
row is very considerable; the movement between the two rows is more marked, 
hut limited chiefly to flexion and extension. 
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9. Carpo-metacarpal Articulations. 

Articulation of the First Metacarpal Bone with the Trapezium. 

This is an cnarthrodial joint. Its ligaments are a capsular and synovial mein- 
brane. The capsular ligament is a thick but loose capsule, which passes from 
the circumference of the upper extremity of the metacarpal bone, to the rotudi 
edge bounding the articular surface of the trapezium ; it is thickest externally und 
behind, and lined by a separate synovial membrane. 

Articulation of the Four inner Metacarpal Bones with the Carpus. 

The joints formed between the carpus and four inner metacarpal bones, are con¬ 
nected together by dorsal, palmar, and interosseous ligaments. 

The Dorsal Ligaments , the strongest and most distinct, connect the carpal and 
metacarpal bones on their dorsal surface. The second metacarpal bone receives 
two fasciculi, one from the trapezium, the other from the trapezoid; the third me¬ 
tacarpal receives one from the os magnum ; the fourth two, one from the os mag¬ 
num, and one from the unciform; the fifth receives a single fasciculus from the 
unciform bone. 

The Palmar Ligaments have a somewhat similar arrangement on the palmar 
surface, with the exception of the third metacarpal, which has three ligaments, an 
external one from the trapezium, situated above the sheath of the tendon of the 
Flexor carpi radial is ; a middle one, from the os magnum ; and an internal one, from 
the unciform. 

The Interosseous Ligaments consist of short thick fibres, which are limited to 
one part of the carpo-metacarpal articulation ; they connect the inferior angles of 
the os magnum and unciform with the adjacent surfaces of the third and fourth 
metacarpal bones. 

The Synovial Membrane is a continuation of that between the two rows of 
carpal bones. Occasionally, the unciform has a separate synovial membrane,lining 
it and the fourth and fifth metacarpal bones. 

The Synovial membranes of the wrist (Fig. 119) are thus seen to be five in 

Fig. 119.—Vertical Section through the Articulations at the Wrist, showing the five 
Synovial Membranes. 
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number. The first, the membrana sacciformis, lining the lower end of the ulna 
the sigmoid cavity of the radius, and upper surface of the triangular interarticular 
fibro-cartilage. The second lines the lower end of the radius and interarticular 
fibro-cartilage above, and the scaphoid, semilunar, and cuneiform bones below. The 
thirds the most extensive, covers the contiguous surfaces of the two rows of carpal 
hones, and passing between the bones of the second range, lines the carpal extre¬ 
mities of the four inner metacarpal bones. The fourth lines the adjacent sur¬ 
faces of the trapezium and metacarpal bone of the thumb. And the fifth, the 
adjacent surfaces of the cuneiform and pisiform bones. 

Actions. The movement permitted in the carpo-metacarpal articulations is limited 
to a slight gliding of the articular surfaces upon each other, the extent of which 
varies in the different joints. Thus the articulation of the metacarpal bone of the 
thumb with the trapezium is most movable, then the fifth metacarpal, and then 
the fourth. The second and third are almost immovable. In the articulation of 
the metacarpal bone of the thumb with the trapezium, the movements permitted 
arc flexion, extension, adduction, abduction, and circumduction. 

Articulation of the Metacarpal Bones with each other. 

The carpal extremities of the metacarpal bones of the fingers articulate with 
one another at each side by small surfaces covered with cartilage, and connected 
together by dorsal, palmar, and interosseous ligaments. 

The Dorsal or Palmar Ligaments pass transversely from one hone to another 
on the dorsal and palmar surfaces; the Interosseous Ligaments passing between 
their contiguous surfaces, just beneath their lateral articular facets. 

The Synovial Membrane lining the lateral facets is a reflection of that between 
the two rows of carpal bones. 

The digital extremities of the metacarpal bones of the fingers are connected 
together by the transverse ligament, a narrow fibrous band, passing transversely 
across their under surfaces, and blended with the ligaments of the metacarpo-pha- 
langeal articulations. Its anterior surface presents four grooves for the passage 
of* the flexor tendons, and its sides are continuous with their sheaths. Its poste¬ 
rior surface blends' with the ligaments of the metacarpo-phalangeal articulation. 

10. Metacarpo-phalangeal Articulations (Fig. 120). 

These articulations arc of the ginglymoid kind, formed by the reception of each 
of the rounded heads of the metacarpal hones of the four fingers, into a superficial 
cavity in the extremity of the first phalanges. They are connected by the fol¬ 
lowing ligaments: 

Anterior. Two Lateral. 

Synovial Membrane. 

The Anterior Ligaments are very thick and dense, they are placed on the 
palmar surface of the joint in the interval between the lateral ligaments, to which 
they arc connected; they are loosely united to the metacarpal bone, but very 
firmly to the base of the first phalanges. Their palmar surface is intimately 
united to the transverse ligament, eacli ligament forming with it a groove for the 
passage of the flexor tendons, the sheath surrounding which is connected to it at 
each side. By their internal surface they form part of the articular surface for 
the head of the metacarpal bone, and are lined by a synovial membrane. 

The Lateral Ligaments are thick and strong rounded cords, placed one on each 
side of the joint, attached by one extremity to the sides of the head of the meta¬ 
carpal bones, and by the other, to the contiguous extremity of the phalanges. 

The Posterior Ligament is supplied by the extensor tendon of the fingers placed 
over the back of each joint. 

Actions. The movements which occur in these joints are flexion, extension, 
adduction, abduction, and circumduction : the lateral movements are very limited. 
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11. Akticulations of tiie Phalanges. 


These are ginglymoid joints, connected by the following ligaments:— 



Fig. 120.—Articulations of the Phalanges. 


Anterior. 

Two Lateral. 
Synovial Membrane. 


The arrangement of these liga¬ 
ments is similar to those in the 
preceding articulations; the ex¬ 
tensor tendon supplies the place 
Mttaear/v-jJmia ny.J. «f a posterior ligament. 

Art*c* Actions. The only movements 

permitted in the phalangeal joints 
are flexion and extension; these 
movements are more extensive 
between the first and second pha¬ 
langes than between the second 
and third. The movement of flex¬ 
ion is very extensive, but exten¬ 
sion is limited by the anterior and 
lateral ligaments. 


ARTICULATIONS OF TIIE 
LOWER EXTREMITY. 


The articulations of the lower 
extremity comprise the following 
Phu lanqral groups. 1. TllC lli]) joint. 2. The 

ArtieTf knee joint. 3. The articulations 

between the tibia and fibula. 4. 
The ankle joint. 5. The arti¬ 
culations of the tarsus. 6. The 
tarso-metatarsal articulations. 7. 
The metatarso-phalangeal arti¬ 
culations. 8. The articulation of 
the phalanges. 


1. Hip Joint (Fig. 121). 


This articulation is an enar- 
tlirodial, or ball and socket joint, formed by the reception of the globular head of 
the femur into the cup-slmped cavity of the acetabulum. These two articulating 
surfaces are covered with cartilage, that on the head of the femur being thicker 
at the centre than at the circumference, and covering the entire surface with the 
exception of a depression just below its centre for the ligamentum teres; that 
covering the acetabulum is much thinner at the centre than at the circumference, 
and is deficient in the situation of the circular depression at the bottom of this 
cavity. The ligaments of this joint are the 

Capsular. Cotyloid. 

Ilio-femoral. Transverse. 

Teres. Synovial Membrane. 

The Capsular Ligament is a strong, dense, ligamentous capsule, embracing the 
margin of the acetabulum above, and surrounding the neck of the femur below. 
Its upper circumference is attached to the acetabulum two or three lines external 
to the cotyloid ligament; but opposite the notch where the margin of this cavity 
is deficient, it is connected with the transverse ligament, and by a few fibres to the 
edge of the obturator foramen. Its lower circumference surrounds the neck of 
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the femur, being attached, in front, to the spiral or anterior intertrochanteric line; 
above, to the base of the neck ; behind, to the middle of the neck of the bone, 
about three-quarters of an inch from the posterior intertrochanteric line. It is 


Fig. 121.—Left Hip Joint lai<l open. 



much thicker at the upper and anterior part of the joint, where the greatest amount 
of resistance is required, than below, where it is thin, loose, and longer than in 
any other situation. Its external surface is rough, covered by numerous muscles, 
and separated in front from the Psoas and Iliacus by a synovial bursa, which not 
unfrequently communicates by a circular aperture with the cavity of the joint. It 
(lifters from the capsular ligament of the shoulder, in being much less loose and 
lax, and in not being perforated for the passage of a tendon. 

The Ilio-femoral Ligament (Fig. 110) is an accessory band of fibres, extending 
obliquely across the front of the joint: it is intimately connected with the capsular 
ligament, and serves to strengthen it in this situation. It is attached above to the 
anterior inferior spine of the ilium ; below, to the anterior intertrochanteric line. 

The Ligamentum Teres is a flat, triangular band of fibres, implanted by its apex 
into the depression just below the middle of the head of the femur, and by its 
broad base, which consists of two bundles of fibres, into the margins of the notch 
at the bottom of the acetabulum, becoming blended with the transverse ligament. 
It is formed of a bundle of fibres, the thickness and strength of which is very 
variable, surrounded by a tubular sheath of synovial membrane. Sometimes the 
synovial fold only exists, or the ligament may he altogether absent. 

The Cotyloid Ligament is a fibro-cartilaginous rim, attached to the margin of the 
acetabulum, the cavity of which it deepens ; at the same time it protects the edges 
of the bone, and fills up the inequalities on its surface. It is prismoid in form, its 
base being attached to the margin of the acetabulum, its opposite edge being free 
mid sharp; whilst its two surfaces are invested by synovial membrane, the external 
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one being in contact with the capsular ligament; the internal being inclined inwards, 
so as to narrow the acetabulum, and embrace the cartilaginous surface of the head 
of the femur. It is much thicker above and behind than below and in front, ami 
consists of close, compact fibres, which arise from different points of the circum¬ 
ference of the acetabulum, and interlace with each other at very acute angles. 

The Transverse Ligament is a strong, flattened band of fibres, which crosses the 
notch at the lower part of the acetabulum, and converts it into a foramen. It is 
continuous at each side with the cotyloid ligament, and consists of fibres which 
arise from each side of the notch, ami pass across each other. An interval is left 
beneath this ligament for the passage of nutrient vessels to the joint. 

The Synovial Membrane is very extensive. It invests the cartilaginous surface 
of the head of the femur, and all that portion of the neck which is contained within 
the joint ; from this point it is reflected on the internal surface of the capsular 
ligament, covers both surfaces of the cotyloid ligament, and lines the cavity of the 
acetabulum, covers the mass of fat contained in the fossa at the bottom of this 
cavity, and is prolonged in the form of a tubular sheath around the ligamentnm 
teres on to the head of the femur. 

The Muscles in relation with this joint are, in front, the Psoas and Iliacus, sepa¬ 
rated from the capsular ligament by a synovial bursa; above, the short head of 
the Rectus and Glutams minimus, the latter being closely adherent to it; internally, 
the Obturator externus and Pectineus; behind, the Pyriformis, Gemellus superior, 
Obturator internus, Gemellus inferior, Obturator externus, and Quadratus femoris. 

The Arteries supplying it are derived from the obturator, sciatic, internal cir¬ 
cumflex, and gluteal. 

The nerves are articular branches from the sacral plexus, great sciatic, obturator, 
and accessory obturator nerves. 


Fig. 122—Right Knee Joint. Anterior View. 



Actions. The movements of 
the hip, like all enarthodial 
joints, are very extensive; they 
are flexion, extension, adduction, 
abduction, circumduction, and 
rotation. 


2. The Knee Joint. 


The knee is a ginglymoid, or 
hinge joint ; the bones entering 
into its formation are the con¬ 
dyles of the femur above, the 
head of the tibia below, and the 
patella in front. The articular 
surfaces are covered with car¬ 
tilage, lined by synovial mem¬ 
brane, and connected together 
by ligaments, some of which are 
placed on the exterior of the 
joint, whilst others occupy its 
interior. 


External Ligaments. 


Anterior, or Ligamentum Pa¬ 
tellae. 


Posterior, or Ligamentnm Posti- 
cum Winslowii. 


Internal Lateral. 

Two External Lateral. 
Capsular. 
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Internal Ligaments. 


Anterior, or External Crucial. Two Semilunar Fibro-cartilages. 

Posterior, or Internal Crucial. Transverse. 



Synovial Membrane. | 


Coronary. 

Ligamentum mucosum. 


Ligamenta alaria. 


The Anterior Ligament , or Ligament inn Patella* (Fig. 122), is that portion of the 
common tendon of the extensor muscles of the thigh which is continued from the 
patella to the tubercle of the tibia, supplying the place of an anterior ligament. 
It is a strong, flat, ligamentous band, attached, above, to the apex of the patella 
and the rough depression on its posterior surface; below, to the lower part of the 
tuberosity of the tibia; its superficial fibres being continuous across the front of 
the patella with those of the tendon of the llectus femoris. Two synovial bursae 
are connected with this ligament and the patella; one is interposed between the 
patella and the skin covering its anterior surface; the other, of small size, between 
the ligamentum patellae and the upper part of the tuberosity of the tibia. The 
posterior surface of this ligament is separated above from the knee joint by a 
large mass of adipose tissue; its lateral margins are continuous with the aponeu¬ 
roses derived from the Vasti muscles. 

The Posterior Ligament , LI Fig 123.—Right Knee Joint. Posterior View. 
gamentum Posticum Winslow ii 
(Fig. 1*23), is a broad, flat, fibrous 
band, which covers over the 
whole of the back part of the 
joint. It consists of two lateral 
portions, formed chiefly of ver¬ 
tical fibres, which arise above 
from the condyles of the femur, 
and connected below with the 
back part of the head of the tibia, 
being closely united with the 
tendons of the Gastrocnemii, 

Plantaris, and Popliteus muscles; 
the central portion is formed of 
fasciculi obliquely directed and 
separated from one another by 
apertures for the passage of 
vessels. The strongest of these 
fasciculi is derived from the 
tendon of the Semimembranosus ; 
it passes from the back part of 
the inner tuberosity of the tibia, 
obliquely upwards and outwards 
to the back part of the outer 
condyle of the femur. The 
posterior ligament forms part of 
the floor of the popliteal space, 
and upon it rests the popliteal 
artery. 

The Internal Lateral Ligament is a broad, flat, membranous band, thicker 
behind than in front, and situated nearer to the back than the front of the 
joint. It is attached, above, to the inner tuberosity of the femur; below, to the 
inner tuberosity and inner surface of the shaft of the tibia, to the extent of about 
two inches. It is crossed, at its lower part, by the aponeurosis of the Sartorius, 
and the tendons of the Gracilis and Semitcndinosus muscles, a synovial bursa 
being interposed. Its deep surface covers the anterior portion of the tendon of 
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the Semimembranosus, the synovial membrane of the joint, and the inferior inter¬ 
nal articular artery; it is intimately adherent to the internal semilunar fibro- 
cartilage. 

The Long External Lateral Ligament is a strong, rounded, fibrous cord, 
situated nearer the posterior part of the articulation than the anterior. It is 
attached, above, to the outer tuberosity of the femur; below, to the outer part of 
the head of the fibula. Its outer surface is covered by the tendon of the Biceps, 
which divides into two parts, separated by this ligament, at its insertion. It lias 
passing beneath it, the tendon of the Popliteus muscle, and the inferior external 
articular artery. 

The Short External Lateral Ligament is an accessory bundle of fibres, placed 
behind and parallel with the preceding; attached, above, to the lower part of the 
outer tuberosity of the femur; below, to the summit of the styloid process of the 
fibula. This ligament is intimately connected with the capsular ligament, and 
has passing beneath it the tendon of the Popliteus muscle. 

The Capsular Ligament consists of an exceedingly thin, but strong, fibrous 
membrane, which surrounds the joint in the intervals left by the preceding liga¬ 
ments, being attached to the femur immediately above its articular surface; 
below, to the upper border and sides of the patellae, the margins of the head of 
the tibia and interarticular cartilages, and being continuous behind with the pos¬ 
terior ligament. This membrane is strengthened by fibrous expansions, derived 
from the fascia lata aud Vasti muscles, at their insertion into the sides of the 
patella. 

The Crucial are two interosseous ligaments of very considerable strength, 
situated in the interior of the joint, nearer its posterior than its anterior part. 
They are called crucial , because they cross each other, somewhat like the lines of 


Fig. 124.—Right Knee Joint. Showing Internal Ligaments. 
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Fig. 125.—Head of Tibia, with Semilunar 
Cartilages, etc. Seen from above. 
Right Side. 


the letter X : and have received the names anterior and posterior , front the nosi- 
tion of their attachment to the tibia. 

The Anterior or External Crucial Ligament (Fig. 124), smaller than the poste¬ 
rior, arises from the inner side of the depression in front of the spine of the tibia, 
being blended with the anterior extremity of the external semilunar fibro-carti- 
lage, and passing obliquely upwards, backwards, and outwards, is inserted into 
the inner and back part of the outer condyle of the femur. 

The Posterior or Internal Crucial Ligament is larger in size, but less oblique 
in its direction than the anterior. It arises from the back part of the depression 
behind the spine of the tibia, and from the posterior extremity of the external 
semilunar fihro-cartilage; passing upwards, forwards, and inwards, it is inserted 
into the outer and front part of the inner condyle of the femur. As it crosses the 
anterior crucial ligament, a fasciculus is given off from it, which blends with its 
posterior part. It is in relation, in front, with the anterior ligament; behind, 
with the ligament uni posticum Winslowii. 

The Semilunar Fibro-cartilages (Fig. 12f>) are two crescentic lamellae attached 
to the margins of the head of the tibia, serving to deepen its surface for articula¬ 
tion with the condyles of the femur. The 
circumference of each cartilage is thick and 
convex ; the inner free border, thin and con¬ 
cave. Their upper surfaces are concave, and 
in relation with the condyles of the femur; 
their lower surfaces are Hat, and rest upon 
the head of the tibia. Each cartilage covers 
nearly the outer two-thirds of the corre¬ 
sponding articular surface of the tibia, the 
inner third being uncovered ; both surfaces 
are smooth, and invested by synovial mem¬ 
brane. 

The Internal Semilunar Fibro-cartilage 
is nearly semicircular in form, a little elon¬ 
gated from before backwards, and broader behind than in front; its convex border 
is united to the internal lateral ligament, and to the head of the tibia, by means of 
the coronary ligaments; its anterior extremity, thin and pointed, is "firmly im¬ 
planted into the depression in front of the spine of the tibia; its posterior extre¬ 
mity to the depression behind the spine. 

The External Semilunar Fihro-cartilage forms nearly an entire circle, cover¬ 
ing a larger portion of the articular surface than the internal one. It is grooved 
on its outer side, for the tendon of the Popliteus muscle. Its circumference is 
held in connection with the head of the tibia, by means of the coronary ligaments; 
and by its own extremities is firmly implanted in the depressions in front and 
behind the spine of the tibia. These extremities, at their insertion, are interposed 
between the attachments of the internal cartilage. The external semilunar fibro- 
eartilage gives of! from its anterior border a fasciculus, which forms the trans¬ 
verse ligament. By its anterior extremity, it is continuous with the anterior 
crucial ligament. Its posterior extremity divides into three slips; one, a 
strong cord, passes upwards and forwards, and is inserted into the outer side of 
the inner condyle, in front of the posterior crucial ligament; another fasciculus is 
inserted into the outer side of the inner condyle, behind the posterior crucial 
ligament; a third fasciculus is inserted into the back part of the anterior crucial 
ligament. 

The Transverse Ligament is a band of fibres, which passes transversely between 
the anterior convex margin of the external cartilage, to the anterior extremity of 
the internal cartilage; its thickness varies considerably in different subjects. 

The Coronary Ligaments consist of numerous short fibrous bands, which con¬ 
nect the convex border of the semilunar cartilages with the circumference of the 
bead of the tibia, and with the other ligaments surrounding the joint. 
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The Synovial Membrane of the knee joint is the largest and most extensive in 
the body. Commencing at the upper border of the patella, it forms a large cul 
de-sac beneath the Extensor tendon of the thigh: this is sometimes replaced 
by a synovial bursa interposed between this tendon and the femur, which in 
some subjects communicates with the synovial membrane of the knee joint, by an 
orifice of variable size. On each side of the patella, the synovial membrane 
extends beneath the aponeuroses of the Vasti muscles, and more especially beneath 
that of the Vastus interims ; it covers the surface of the patella itself, and, beneath 
it, is separated from the anterior ligament by a considerable quantity of adipose 
tissue. In this situation, it sends off a triangular-shaped prolongation, containing 
a few ligamentous fibres, which extends from the anterior part of the joint below 
the patella, to the front of the intercondyloid notch. This fold has been termed 
the lig amentum mucosum . The ligamenta alaria consist of two fringe-like 
folds, which extend from the sides of the ligainentum mucosum, upwards and out¬ 
wards, to the sides of the patella. The synovial membrane covers both surfaces 
of the semilunar fibre-cartilages, and on the hack part of the external one forms 
a cul-de-sac between the groove on its surface and the tendon of the Popliteus; 
it covers the articular surface of the tibia; surrounds the crucial ligaments, and 
inner surface of the ligaments which inclose the joint; lastly, it covers the entire 
surface of the condyles of the femur, and from them is continued on to the lower 
part of the front surface of the shaft. The pouch of synovial membrane between 
the Extensor tendons and front of the femur is supported, during the movements 
of the knee, by a small muscle, the Subcruneus, which is inserted into it. 

The Arteries supplying this joint arc derived from the anastomotic branch of 
the Femoral, articular branches of the Popliteal, and recurrent branch of the An¬ 
terior Tibial. 

The nerves are derived from the obturator and external and internal popliteal. 

Actions. The chief movements of this joint are flexion and extension ; but it is 
also capable of performing some slight rotatory movement. During flexion, the 
articular surfaces of the tibia, covered by their interarticular cartilages, glide 
backwards upon the condyles of the femur, the lateral posterior and crucial liga¬ 
ments are relaxed, the ligainentum patellae is put upon the stretch, the patella 
filling up the vacuity in the front of the joint between the femur and tibia. In 
extension, the tibia and interarticular cartilages glide forwards upon the femur; 
all the ligaments are stretched, with the exception of the ligainentum patellae, 
which is relaxed, and admits of considerable lateral movement. The movement 
of rotation is permitted when the knee is semifiexed, rotation outwards being 
most extensive. 

3. Articulations between the Tibia and Fibula. 

The articulations between the tibia and fibula are effected by ligaments which 
connect both extremities, as well as the centre of these bones. They may, conse¬ 
quently, be subdivided into three sets. 1. The Superior Tibio-fibular articula¬ 
tion. 2. The Middle Tibio-fibular articulation. 3. The Inferior Tibio-fibular 
articulation. 

(1.) Superior Tibio-fibular Articulation. 

This articulation is an arthrodial joint. The contiguous surfaces of the hones 
present two flat, oval surfaces, covered with cartilage, and connected together by 
the following ligaments. 

Anterior Superior Tibio-fibular. 

Posterior Superior Tibio-fibular. 

Synovial Membrane. 

The Anterior Superior Ligament (Fig. 124) consists of two or three broad and 
flat bands, which pass obliquely upwards and inwards, from the head of the fibula 
to the outer tuberosity of the tibia. 
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The Posterior Superior Ligament is a single, thick, and broad band, which 
passes from the back part of the head of the fibula to the back part of the outer 
tuberosity of the tibia. It is covered in by the tendon of the Popliteus muscle. 

There is a distinct Synovial Membrane in this articulation. Occasionally, the 
synovial membrane of the knee joint is continuous with it at its upper and back 
part. 


(2.) Middle Tibio-fibular Articulation. 

The interval between the tibia and fibula is filled up by an interosseous mem¬ 
brane, which extends between the contiguous margins of the two bones. It 
consists of a thin aponeurotic lamina, composed of oblique fibres, which pass 
between the interosseous ridges on the tibia and fibula. It is broader above than 
below, and presents at its upper part a large oval aperture for the passage of the 
anterior tibial artery forwards to the anterior aspect of the leg: and at its lower 
third, another opening, for the passage of the anterior peroneal vessels. It is 
continuous below with the inferior interosseous ligament; and is perforated in 
numerous parts for the passage of small vessels. By its anterior surface it is in 
relation with the Tibialis anticus, Extensor longus digitorum. Extensor proprius 
pollicis, Peroneus tertius, and the anterior tibial vessels and nerve; behind, with 
the Tibialis posticus and Flexor longus pollicis muscles. 


(3.) Inferior Tibio-fibular Articulation. 

This articulation, continuous with that of the ankle joint, is formed by the 
convex surface at the lower end of the inner side of the fibula, being received 
into a concave surface on the outer side of the tibia. These surfaces below, to 
the extent of about two lines, are smooth and covered with cartilage, which is 
continuous with that of the ankle joint. Its ligaments are— 

Inferior Interosseous. Posterior Inferior Tibio-fibular. 

Anterior Inferior Tibio-fibular. Transverse. 

The Inferior Interosseous Ligament consists of numerous short, strong fibrous 
bands, which pass between the contiguous rough surfaces of the tibia ami fibula, 
constituting the chief bond of union between these bones. It is continuous, above, 
with the interosseous membrane. 

The Anterior Inferior Ligament (Fig. 127) is a flat triangular band of fibres, 
broader below than above, which extends obliquely downwards and outwards be¬ 
tween the adjacent margins of the tibia and fibula on the front aspect of the 
articulation. It is in relation, in front, with the Peroneus tertius, the aponeurosis 
of the leg, and the integument; behind, with the inferior interosseous ligament, 
ami lies in contact with the cartilage covering the astragalus. 

I lie Posterior Inferior Ligament , smaller than the preceding, is disposed in a 
similar manner on the posterior surface of the articulation. 

The Transverse Ligament is a long, narrow band of ligamentous fibres, continu¬ 
ous with the preceding, passing transversely across the back of the joint, from the 
external malleolus to the tibia, a short distance from its malleolar process. The 
three preceding ligaments project somewhat below the margins of the bones, and 
form part of the articulating surface for the ankle joint. 

ihe Synovial Membrane lining the articular surfaces is derived from that of the 
ankle joint. 

Actions. The movement permitted in these articulations is limited to a very 
slight gliding of the articular surfaces upon one another. 

14 
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(4.) Ankle Joint. 

The Ankle is a ginglvmoid or hinge joint. The bones entering into its forma¬ 
tion are the lower extremity of the tibia and its malleolus, and the malleolus of 
the fibula, above; which, united, form an arch, in which is received the upper 
convex surface of the astragalus and its two lateral facets. These surfaces are 
covered with cartilage, lined by synovial membrane, and connected together by 
the folio wilier ligaments:— 

O c 

Anterior. Internal Lateral. 

External Lateral. 

The Anterior Ligament (Fig. 12G) is a broad, thin, membranous layer, attached, 
above, to the margin of the articular surface of the tibia; below, to the margin 
of the astragalus, in front »>f its articular surface. It is in relation, in front, with 


Fig. 12G.—Ankle Joint Tarsal and Tarsometatarsal Articulations. Internal View. 

Right Side. 





the extensor tendons of the toes, the tendons of the Tibialis anticus and Peroncus 
tertius, and the anterior tibial vessels and nerve; posteriorly, it lies in contact with 
the synovial membrane. 

The Internal Lateral or Deltoid Ligament consists of two layers, superficial 
and deep. The superficial lager is a. strong, flat, triangular band, attached, above, 
to the apex and anterior and posterior border of the inner malleolus. The most 
anterior fibres pass forwards to be inserted into the scaphoid; the middle descend 
almost perpendicularly to be inserted into the os calcis; and the posterior fibres 
pass backwards and outwards to be attached to the inner side of the astragalus. 
The deeper lager consists of a short, thick, and strong fasciculus, which passe? 
from the apex of the malleolus to the inner surface of the astragalus, below the 
articular surface. This ligament is covered in by the tendons of the Tibialis pos¬ 
ticus and Flexor longus digitorum muscles. 
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The External Lateral Ligament (Fig. 127) consists of three fasciculi, taking 
different directions, and separated by distinct intervals. 

The anterior fasciculus, the shortest of tin* three, passes from the anterior mar¬ 
gin of the summit of the external malleolus, downwards and forwards, to the astra¬ 
galus, in front of its external articular facet. 

The posterior fasciculus, the most deeply seated, passes from the depression at 
the inner and back part of the external malleolus to the astragalus, behind its 
external malleolar facet. Its fibres are directed obliquely downwards and in¬ 
wards. 

The middle fasciculus, the longest of the three, is a narrow, rounded cord, pass¬ 
ing from the apex of the external malleolus downwards and slightly backwards to 
the middle of the outer side of the os calcis. It is covered by the'tendons of the 
Peroneus longus and brevis. There is no posterior ligament, its place being sup¬ 
plied bv the transverse ligament of the tibia and fibula. 

The Synovial Membrane invests the cartilaginous surfaces of the tibia and fibula. 


Fig. 1*27.—Ankle Joint: Tarsal and Tarsometatarsal Articulations. External View. 

Right Side. 



upper surface of the astragalus and its two lateral facets below. 

Relations . The tendons, vessels, and nerves in connection with this joint arc, 
m front, from within outwards, the Tibialis anticus, Extensor proprius pollicis, 
anterior tibial vessels, anterior tibial nerve. Extensor communis digitorum, and 
Peroneus tertius; behind, from within outwards, Tibialis posticus, Flexor longus 
digitorum, posterior tibial vessels, posterior tibial nerve, Flexor longus pollicis, 
and, in the groove behind the external malleolus, the tendons of the Peroneus 
longus and brevis. 

The Arteries supplying the joint are derived from the malleolar branches of the 
anterior tibial and peroneal. 

The Nerves are derived from the anterior tibial. 

Actions. The movements of this joint are limited to flexion and extension. There 
is no lateral motion. 
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5. Articulations of the Tarsus. 

These articulations may he subdivided into three sets: 1. The articulation of 
the first row of tarsal hones. 2. The articulation of the second row of tarsal 
bones. 3. The articulation of the two rows with each other. 


(1.) Articulation of the First Row of Tarsal Boxes. 

The articulation between the astragalus and os calc is is an arthrodial joint, con¬ 
nected together by three ligaments. 

External Calcaneo-astragaloid. Interosseous. 

Posterior Calcaneo-astragaloid. Two Synovial Membranes. 

The External Calcaneo-astragaloid Ligament (Fig. 127) is a short, strong fasci¬ 
culus, passing from the outer surface of the astragalus, immediately beneath it.> 
external malleolar facet, to the outer edge of the os caleis. it is placed in front 
of the middle fasciculus of the external lateral ligament of the ankle joint, with 
the fibres of which it is parallel. 

The Posterior Calcaneo-astragaloid Ligament (Fig. 120) connects the posterior 
extremity of the astragalus with the upper contiguous surface of the os caleis; it 
is a short narrow baud, the fibres of which are directed obliquely backwards and 
inwards. 

The Interosseous Ligament forms the chief bond of union between these bones. 
It consists of numerous vertical and oblique fibres, attached by one extremity to 
the groove between the articulating surfaces of the astragalus; by the other, to a 
corresponding depression on the upper surface of the os caleis. It is very thick 
and strong, being at least an inch in breadth from side to side, and serves to unite 
the os caleis and astragalus solidly together. 

The Synovial Membranes (Fig. 129) are two in number; one for the posterior 
calcaneo-astragaloid articulation, a second for the anterior calcaneo-astragaloid 
joint. 1 lie latter synovial membrane is continued forwards between the contiguous 
surfaces of the astragalus and scaphoid bones. 


(2.) Articulations of the Second Row of Tarsal Bones. 

1 he articulations between the scaphoid, cuboid, and three cuneiform, arc effected 
by the following ligaments:— 

Dorsal. Plantar. 

Interosseous. 

1 lie Dorsal Ligaments are small bands of parallel fibres, which pass from each 
bone to the neighboring bones with which it articulates. 

the Plantar Ligaments have the same arrangement on the plantar surface. 

The interosseous Ligaments are four in number. They consist of strong trans¬ 
verse fibres, which pass between the rough non-articular surfaces of adjoining 
bones. I here is one between the sides of the scaphoid and cuboid, a second be¬ 
tween the internal and middle cuneiform bones, a third between the middle ami 
external cuneiform, and a fourth between the external cuneiform and cuboid. The 
scaphoid and cuboid, when in contact, present each a small articulating facet, 
covered with cartilage, and lined either bv a separate synovial membrane, or by 
an offset from the common tarsal synovial membrane. 

(3.) Articulations of the T>vo Rows of the Tarsus with each other. 

These articulations consist of ligaments that may be conveniently divided into 
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three sets. 1. The articulation of the os calcis with the cuboid. 2. The os 
calcis with the scaphoid. 3. The astragalus with the scaphoid. 

1. The ligaments connecting the os calcis with the cuboid arc four in number. 

Dorsal ^ Superior Calcaneo-cuboid. 

\ Internal Calcaneo-cuboid (Interosseous). 
f Long Calcaneo-cuboid. 

( Short Calcaneo-cuboid. 

Synovial Membrane. 

The Superior Calcaneo-euboiil Ligament (Fig. 127) is a thin and narrow 
fasciculus, which passes between the contiguous surfaces of the os calcis and 
cuboid, on the dorsal surface of the joint. 

The Internal Calcaneocuboid (Interosseous) Ligament (Fig. 127) is a short, but 
thick and strong, band of fibres, arising from the os calcis, in the deep groove which 
intervenes between it and the astragalus; being closely blended, at its origin, 
with the superior calcaneo-scaphoid ligament. It is inserted into the inner side 
of the cuboid bone. This ligament forms one of the chief bonds of union between 


the first and second rows of the tarsus. 

The Long Calcaneo-cuboid (Fig. 128), 
ligaments, is the longest of all the liga¬ 
ments of the tarsus, being attached pos¬ 
teriorly to the under surface of the os 
calcis, as far forwards as the anterior 
tubercle, and passing horizontally for¬ 
wards to the tuberosity on the under 
surface of the cuboid bone, the more 
superficial fibres being continued for¬ 
wards to the bases of tlie second, third, 
and fourth metatarsal bones. This liga¬ 
ment crosses the groove on the under 
surface of the cuboid bone, converting it 
into a canal for the passage of the ten¬ 
don of the Penmens longus. 

The Short Calcaneo-cuboid lies nearer 
to the bones than the preceding, from 
which it is separated by a little areolar 
adipose tissue. It is exceedingly broad, 
and about an inch in length; passing 
from the tuberosity at the fore part of 
the under surface of the os calcis, to the 
inferior surface of the cuboid bone be¬ 
hind the peroneal groove. A synovial 
membrane lines the contiguous surfaces 
of the bones, and is reflected upon the 
ligaments connecting them. 

The ligaments connecting the os 
calcis with the scaphoid are two in num¬ 
ber. 

Superior Calcaneo-scaphoid. 

Inferior Calcaneo-scaphoid. 

Synovial Membrane. 

The S nperior l 1 ale an eo-steaph o a /arises 
(Fig. 127) as already mentioned, with 
the internal calcaneo-cuboid, in the deep 
groove between the astragalus and os c 
side of the anterior extremity of the os 


the most superficial of the two plantar 


Fig. 128.—Ligaments of Plantar Surface of the 
Foot 



alcis; it passes forward from the inner 
calcis to the outer side of the scaphoid 
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bone. These two ligaments resemble the letter Y, being blended together behind, 
but separated in front. 

The Inferior CaIcaneo-scaphaid (Fig. 128) is by far the largest and strongest of 
the two ligaments of this articulation; it is a broad and thick band of ligamentous 
fibres, which passes forwards and inwards from the anterior and inner extremity 
of the os calcis, to the under surface of the scaphoid bone. This ligament not only 
serves to connect the os calcis and scaphoid, but supports the head of the astra¬ 
galus, forming part of the articular cavity in which it is received. Its upper 
surface is lined by the synovial membrane continued from the anterior calcaneo- 
astragaloid articulation. Its under surface is in contact with the tendon of the 
Tibialis posticus muscle. 

3. The articulation between the astragalus and scaphoid is an enartlirodial 
joint; the rounded head of the astragalus being received into the concavity formed 
by the posterior surface of the scaphoid, the anterior articulating surface of the 
calcaneum, and the upper surface of the calcanco-scaphoid ligament, which tills up 
the triangular interval between these bones. The only ligament of this joint is 
the superior astragalo-scaphoid. a broad band of ligamentous fibres, which passes 
obliquely forwards from the neck of the astragalus, to the superior surface of the 
scaphoid bone. It is thin and weak in texture, and covered by the Extensor 
tendons. The inferior calcaneo-scaphoid supplies the place of an inferior liga¬ 
ment. 

The Synovial Membrane which lines this joint is continued forwards from the 
anterior calcanco-astragaloid articulation. This articulation permits of considerable 
mobility ; but its feebleness is such as to occasionally allow of dislocation of the 
astragalus. 

The Synovial Membranes (Fig. 120) found in the articulations of the tarsus are 


Fig. 1S9.—Oblique Section of the Articulations of the Tarsus and Metatarsus. 
Showing the Six Synovial Membranes. 



four in number : one for the posterior calcanco-astragaloid articulation ; a second 
lor the anterior calcanco-astragaloid and astragalo-scaphoid articulations; a third 
for the calcaneo-cuboid articulation; and a fourth for the articulations between 
the scaphoid ami the three cuneiform, the three cuneiform with each other, the 
external cuneiform with the cuboid, and the middle and external cuneiform with 
the bases of the second and third metatarsal bones. The prolongation which lines 
the metatarsal hones passes forward between the external and middle cuneiform 
bones. A small synovial membrane is sometimes found 'between the contiguous 
surfaces of the scaphoid and cuboid bones. 

Actions . The movements permitted between the bones of the first row, the 
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astragalus, and os calcis, are limited to a gliding upon each other from before 
backwards, and from side to side. The gliding movement which takes place 
between the bones of the second row, is very slight, the articulation between the 
scaphoid and cuneiform bones being more movable than those of the cuneiform 
with each other, and with the cuboid. The movement which takes place between 
the two rows is more extensive, and consists in a sort of rotation, by means of 
which the sole of the foot may be slightly flexed and extended, or carried inwards 
and outwards. 

0. Tarso-metatarsal Articulations. 

These are arthrodial joints. The bones entering into their formation arc the 
internal, middle, external cuneiform, and cuboid, which articulate with the meta¬ 
tarsal hones of the five toes. The metatarsal bone of the first toe articulates with 
the internal cuneiform; that of the second is deeply wedged in between the 
internal and external cuneiform, resting against the middle cuneiform, and being 
the most strongly articulated of all the metatarsal hones; the third metatarsal 
articulates with the extremity of the external cuneiform; the fourth, with the 
cuboid and external cuneiform; and tho fifth with the cuboid. These various 
articular surfaces are covered with cartilage, lined by synovial membrane, and 
connected together by the following ligaments:— 

Dorsal. Plantar. 

Interosseous. 

The frontal Ligaments consist of strong, flat, fibrous bands, which connect the 
tarsal with the metatarsal bones. The first metatarsal is connected to the inter¬ 
nal cuneiform by a single, broad, thin, fibrous band; the second has three dorsal 
ligaments, one from each cuneiform hone; the third has one from the external 
cuneiform; and the fourth and fifth have one each from the cuboid. 

The Plantar Ligaments consist of strong fibrous bands connecting the tarsal 
and metatarsal bones, but disposed with less regularity than on the dorsal surface. 
Those for the first and second metatarsal are the most strongly marked; the 
second and third receive strong fibrous bands, which pass obliquely across from 
the internal cuneiform; the plantar ligaments of the fourth and fifth consist of a 
few scanty fibres derived from the cuboid. 

The Interosseous Ligaments are three in number: internal, middle, and external. 
The internal one passes from the outer extremity of the internal cuneiform to the 
adjacent angle of the second metatarsal. The middle one, less strong than the 
preceding, connects the external cuneiform with the adjacent angle of the second 
metatarsal. The external interosseous ligament connects the outer angle of the 
external cuneiform with the adjacent side of the third metatarsal. 

The Synovial Membranes of these articulations are three iu number: one for the 
metatarsal bone of the great toe, with the internal cuneiform : one for the second 
and third metatarsal bones, with the middle and external cuneiform: this is con¬ 
tinuous with the great tarsal synovial membrane ; and one for the fourth and fifth 
metatarsal bones with the cuboid. The synovial membranes of the tarsus and 
metatarsus are thus seen to be six in number (Fig. 129). 

Articulations of the Metatarsal Bones with each other. 

At their tarsal extremities, the metatarsal bones are connected together by dorsal, 
plantar, and interosseous ligaments. The dorsal and plantar ligaments pass from 
one metatarsal bone to another. The interosseous ligaments lie deeply between the 
rough non-articular portions of their lateral surfaces. The articular surfaces are 
covered by synovial membrane, continued forwards from their respective tarsal 
joints. At their digital extremities they are connected to each other by the trans¬ 
verse metatarsal ligament, which holds them loosely together. This ligament, 
vrhich is analogous to the same structure in the hand, connects the great toe 
with the rest of the metatarsal bones, which in this respect differs from the same 
structure in the hand. 
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Actions. The movement permitted in the tarsal ends of the metatarsal bones is 
limited to a slight gliding of the articular surfaces upon one another; considerable 
motion, however, takes place in their digital extremities. 


Metatarsal-phalangeal Articulations. 

The heads of the metatarsal bones are connected with the concave articular 
surfaces of the first phalanges by the following ligaments:— 

Anterior or Plantar. Two Lateral. 

Synovial Membrane. 

They are arranged precisely similar to the corresponding parts in the hand. 
The expansion of the Extensor tendon supplies the place of a posterior ligament. 

Actions. The movements permitted in the metatarso-phalangeal articulations 
are flexion, extension, abduction, and adduction. 


Articulation of the Phalanges. 

The ligaments of these articulations are similar to those found in the hand : each 
pair of phalanges being connected by an anterior or plantar or two lateral liga¬ 
ments, and their articular surfaces lined by synovial membrane. Their actions 
are also similar. 


The Muscles and Fasciae 

r |MIE Muscles and Fascia; are described conjointly, in order that the student may 
consider the arrangement of the latter in his dissection of the former. It is 
rare for the student of anatomy in this country to have the opportunity of dissect¬ 
in': the fascia; separately; and it is from this reason, as well as from the close 
connection that exists between the muscles and their investing aponeuroses, that 
they are considered together. Some general observations are first made on the 
anatomy of the muscles and fascia, the special description being given in connec¬ 
tion with the different regions. 

The Muscles are the active organs of locomotion. They are formed of bundles 
of reddish fibres, consisting chemically of fibrin, and endowed with the property of 
contractility. 

Muscle is of a deep red color, the intensity of which varies considerably with the 
age and health of the individual. It is composed of bundles of parallel fibres, 
placed side by side, and connected together by a delicate web of areolar tissue. 
Each fasciculus consists of numerous smaller bundles, and these of single fibres, 
which, from their minute size, and comparatively isolated appearance, have been 
called ultimate fibres. Two kinds of ultimate muscular fibre are found in the ani¬ 
mal body, viz., that of voluntary or animal life, and that of involuntary or organic 
life. The ultimate fibre of animal life is capable of being either excited or con¬ 
trolled by the efforts of the will; and is characterized, on microscopic examination, 
by its size, its uniform calibre, and the presence of minute transverse bars, which 
arc situated at short and regular distances throughout its whole extent. Of such 
is composed the muscular tissue of the trunk and limbs, the fibres of the heart, and 
some of those of the oesophagus: the muscles of the internal ear, and those of the 
urethra, present a similar structure, although they arc not capable of being acted 
upon by the will. Involuntary muscular fibre is entirely withdrawn from the influ¬ 
ence of volition, and is characterized, on microscopic examination, by the ultimate 
fibrils being homogeneous in structure, of smaller size than those of animal life, 
flattened, and unstriped; of such the muscles of the digestive canal, the bladder, 
ami uterus are composed. 

Each muscle is invested externally by a thin cellular layer, forming what is 
called its sheath , which not only covers its outer surface, but penetrates into its 
interior in the intervals between the fasciculi, surrounding these, and serving as a 
bond of connection between them. 

The voluntary muscular fibres terminate at either extremity in fibrous tissue, 
the separate fibrilbe of which being, in some cases, aggregated together, form a 
rounded or flattened fibrous cord or tendon; in the flat muscles, the separate fibres 
are arranged in flattened membranous laminae, termed aponeuroses; and it is in 
one or other of these forms that nearly every muscle is attached* to the part which 
it is destined to move. 

The involuntary muscular fibres, on the contrary, form a dense interlacement, 
crossing each other at various angles, forming a layer of variable thickness, which 
usually circumscribes the wall of some cavity, which, by its contraction, it con¬ 
stricts. 

Muscles vary considerably in their form. In the limbs, they are of considerable 
length, especially the more superficial ones, the deep ones being generally broad; 
they surround the bones, and form an important protection to the various joints. 
In the trunk, they are broad, flattened, and expanded, forming the parietes of the 
cavities which they inclose; hence the reason of the terms, lony , broad , short, etc., 
used in the description of a muscle. 

There is considerable variation in the arrangement of the fibres of certain 
niuscles, in relation to the tendon to which they are attached. In some, the fibres 
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arc arranged longitudinally, and terminate at either end in a narrow tendon, so 
that the muscle is broad at the centre, and narrowed at either extremity: such a 
muscle is said to ho fusiform in shape, as the Rectus femoris. If the fibres con¬ 
verge, like the plumes of a pen, to one side of a tendon, which runs the entire 
length of the muscle, it is said to be penniform , as the Peronei: or, if they con¬ 
verge to both sides of a tendon, they are called bipenniform , jus the Rectus femoris: 
if they converge from ;i broad surface to a narrow, tendinous point, they are then 
said to be radiated , as the Temporal and Glutaei muscles. 

Their size presents considerable variation: the Gastrocnemius forms the chief 
hulk of the back of the leg, and the fibres of the Sartorius are nearly two feet in 
length, whilst the Stapedius, a small muscle of the internal ear, weighs about a 
grain, and its fibres are not more than two lines in length. Jn each case, however, 
they are admirably adapted to execute the various movements they are required 
to perform. 

The names applied to the various muscles have been derived: 1, from their situa¬ 
tion, as the Tibialis, Radialis, Ulnaris, Peroneus; 2, from their direction, as the 
Rectus abdominis, Obliqui capitis, Transversalis; 3, from their uses, as Flexors, 
Extensors, Abductors, etc.; 4, from their shape, as the Deltoid, Trapezius, Rhom- 
boideus; 5, from the number of their divisions, as the Biceps (from having two 
heads), the Triceps (from having three heads); 6, from their points of attachment, 
as the Sterno-cleido-mastoid, Sterno-hvoid, Sterno-thyroid. 

In the description of a muscle, the term origin is meant to imply its more fixed 
or central attachment; and the term insertion , the movable point upon which the 
force of the muscle is directed : this holds true, however, for only a very small 
number of muscles, such as those of the face, which are attached by one extremity 
to the bone, and by the other to the movable integument; in the greater number, 
the muscle can be made to act from either extremity. 

In the dissection of the muscles, the student should pay especial attention to 
the exact origin , insertion , and actions of each, and its more important relations 
with surrounding parts. An accurate knowledge of the points of attachment of 
the muscles is of great importance in the determination of their action. By a 
knowledge of the action of the muscles, the surgeon is able at once to explain the 
causes of displacement in the various forms of fraicture, or the causes which pro¬ 
duce distortion in various forms of deformities, and, consequently, to adopt appro¬ 
priate treatment in each case. The relations, also, of some of the muscles, especially 
those in immediate apposition with the larger bloodvessels, and the surface-mark¬ 
ings they produce, should he especially remembered, jis they form most useful 
guides to the surgeon in the application of a ligature to these vessels. 

1 he Fasciae ( fascia , a bandage) are fibro-areolar or aponeurotic lamina?, of vari¬ 
able thickness and strength, found in all regions of the body, investing the softer 
and more delicate organs. The fiisciie have been subdivided, from the structure 
which they present, into two groups, fibro-areolar or superficial faseiie, and aponeu¬ 
rotic or deep fasciae. 

1 he fibro-areolar fascia is found immediately beneath the integument, over 
almost the entire surface of the body, and is generally known as the superficial 
fascia . It connects the skin with the deep or aponeurotic fascia, and consists of 
fibro-areolar tissue, containing in its meshes pellicles of fat in varying quantity. 
In the eyelids and scrotum, where adipose tissue is never deposited, this tissue is 
\ery liable to serous infiltration. This fascia varies in thickness in different parts 
of the body: in the groin it is so thick as to be capable of being subdivided into 
several laminae; hut in the palms of the hands it is of extreme thinness, and inti¬ 
mately adherent to the integument. The superficial fascia is capable of separation 
into two or more layers, between which are found the superficial vessels and nerve?, 
and superficial lymphatic glands, as the superficial epigastric vessels in the ab¬ 
dominal region, the radial and ulnar veins in the forearm, the saphenous vein? 
in the leg and thigh, as well as in certain situations cutaneous muscles, as the 
Platysma myoides in the neck, Orbicularis palpebrarum around the eyelids. It 
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most distinct at the lower part of the abdomen, the scrotum, per in mum, and in the 
extremities; is very thin in those regions where muscular fibres are inserted into 
the integument, as on the side of the neck, the face, and around the margin of the 
anus, and almost entirely wanting in the palms of the hands and soles of the feet, 
where the integument is adherent in the subjacent aponeurosis. The superficial 
fascia connects the skin to the subjacent parts, serves as a soft nidus for the pas- 
sage of vessels and nerves to the integuments, and retains the warmth of the body, 
from the adipose tissue contained in its areolae being a bad conductor of caloric/ 

The aponeurotic or deep fascia is a dense, inelastic and unyielding fibrous 
membrane, forming sheaths for the muscles, and affording them broad surfaces for 
attachment: it consists of shining tendinous fibres, placed parallel with one another, 
and connected together by other fibres disposed in a reticular manner. It is usu¬ 
ally exposed on the removal of the superficial fascia, forming a strong investment, 
which not only binds down collectively the muscles in each region, but gives a 
separate sheath to each, as well as to the vessels and nerves. The fasciae are 
thick in unprotected situations, as on the outer side of a limb, and thinner on 
the inner side. By Bichat, aponeurotic fasciae were divided into two classes, 
aponeurosis of insertion, and aponeurosis of investment. 

The aponeuroses of insertion serve for the insertion of muscles. Some of these 
are formed by the expansion of a tendon into an aponeurosis, as, for instance, the 
tendon of the Sartorius; others do not originate in tendons, as the aponeuroses of 
the abdominal muscles. 

The aponeuroses of investment form a sheath for the entire limb, as well a« 
for each individual muscle. Many aponeuroses, however, serve both for invest¬ 
ment and insertion. Thus the deep fascia on the front of the leg gives 
attachment to the muscles in this region; and the aponeurosis of insertion given off 
from the tendon of the Biceps is continuous with the investing fascia of the fore¬ 
arm, and gives origin to the muscles in this region. The deep fascine assist the 
muscles in their action, by the degree of tension and pressure they make upon their 
surface; and in certain situations this is increased and regulated by muscular 
action, as, for instance, by the Tensor vaginae femoris and Glutieus maximus in 
the thigh, by the Biceps in the leg, and Palmaris longus in the hand. In the 
limbs the fasciae not only invest the entire limb, but give off septa, which sepa¬ 
rate the various muscles, and are attached beneath to the periosteum ; the.se pro¬ 
longations of fasciae arc usually spoken of as intermuscular septa. 

r lhe Muscles and Fasciae may he arranged, according to the general division of 
the body, into, 1. Those of the head, face, and neck. 2. Those of the trunk. 3. 
Those of the upper extremity. 4. Those of the lower extremity. 


MUSCLES AND FASCIAE OF THE HEAD AND FACE. 

The Muscles of the Head and Face consist of ten groups, arranged according 
t • the region in which they are situated. 


1. Cranial Region. 

2. Auricular Region. 

3. Palpebral Region. 

4. Orbital Region. 

5. Nasal Region. 

The Muscles contained in each of these 

1. Epicranial Region . 
Oecipito-frontalis. 

2. Auricular Region . 

Attollens aurem. 

Attrahens aurem. 

Retrahcns aurem. 


<>. Superior Maxillary Region. 

7. Inferior Maxillary Region. 

8. Intermaxillary Region. 

0. Tempero-maxillary Region. 
10. Pterygo-raaxillary Region. 

groups are the following :— 

3. Palpebral Region. 
Orbicularis palpebrarum. 

Corrugator superci 1 i i. 

Tensor tarsi. 

4. Orbital Region. 
Levator palpcbrse. 
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Rectus superior. 

Rectus inferior. 

Rectus intern us. 

Rectus ex tern us. 

Obliquus superior. 

Obliquus inferior. 

5. Nasal Region. 
Pyramidalis nasi. 

Levator labii superioris alaeque nasi. 
Levator proprius ahe nasi posterior. 
Levator proprius aloe nasi anterior. 
Compressor nasi. 

Compressor narium minor. 

Depressor aloe nasi. 

6. Superior Maxillary Region. 

Levator labii superioris proprius. 
Levator anguli oris. 


Zygomaticus major. 
Zvgomaticus minor. 

7. Inferior Maxillary Region. 
Levator labii inferioris. 
Depressor labii inferioris. 
Depressor anguli oris. 

8. Intermaxillary Region. 
Buccinator. 

Risorius. 

Orbicularis oris. 

9* Temporo-maxillary Region. 

Masseter. 

Temporal. 

10. Pterygo-maxiUary Region. 

Ptervgoideua externus.' 

P t cry go ideus i n tern us. 


1. Epicranial Region—Occipito-frontalis. 

Dissection (Fig.. 130). The head being shaved, and a block placed beneath the back of the 
neck, niake a vertical incision through the skin from before backwards, commencing at the 
root of the nose in front, and terminating behind at the occipital protuberance; make Lecoml 
incision in a horizontal direction along the forehead and around the side of the head, from 

Fig. 130.—Dissection of the Hea<l, Face, anti Neck. 



7 Dissection f scaip 

2.3.of AURICULAR RLCiORI 
4.S.C. of FACE 


\ “j .8 r.i-CK 


to the posterior extremity of the preceding. Raise the skin in front from the 
ij.ieui inus( • loin below upwards; this must be done with extreme care, ou account 
, their intimate union. The tendon of this muscle is best avoided by removing the in- 
tegument from the outer surface of the vessels and nerves which lie between the two. 


11k superficial fascia in the epicranial region is a firm, dense layer, intimately 
;U ! tlc, . i } n 1 ie integument, and to the Occipito-frontalis ami its tendinous aponea- 
rosis; it is continuous, behind, with the superficial fascia at the back part of the 
me , am , ateially, is continued over the temporal aponeurosis: it contains be* 
mi its .mis the small muscles of the auricle, and the superficial temporal 
vessels and nerves. 1 

liu Occipitofrontalis (big. 1*51) is a broad musculo-fibrous layer, which covers 
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over the whole of one side of the vertex of the skull, from the occiput to the eye¬ 
brow. It consists of two muscular bellies, separated by an intervening tendinous 
aponeurosis. The occipital portion, thin, quadrilateral in form, and about an inch 
and a half in length, arises from the outer two-thirds of the superior curved line 
of the occipital bone, and from the mastoid portion of the temporal. Its fibres of 


Fig, 131.—Muscles of the Ueatl, Face, and Xec*k. 



cennuCATOft SV’CACUI 


«usoM' 


•'ngin are tendinous, but they soon become muscular, and ascend in a parallel 
direction to terminate in the tendinous aponeurosis. The frontal portion is thin, 
'•fa quadrilateral form, and intimately adherent to the skin. It is broader, its 
fibres arc longer, and their structure more pale than the occipital portion. Its 
internal fibres are continuous with those of the Pyramidalis nasi. Its middle 
fibres become blended with the Corrugator supercilii and Orbicularis: and the 
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outer fibres arc also blended with the latter muscle over the external angular 
process. The inner margins of the two frontal portions of the muscle are joined 
together for some distance above the root of the nose ; but between the occipital 
portions there is a considerable but variable interval. 1 

The aponeurosis covers over the whole of the vertex of the skull without anv 
separation into two lateral parts, and is connected with the occipital and frontal 
portions of the muscle. Behind, it is attached, in the interval between the occi¬ 
pital origins, to the occipital protuberance, and superior curved lines above the 
attachment of the trapezius; in front, it forms a short angular prolongation be¬ 
tween the frontal portions; and on each side, it has connected with it the Attollens 
and Attrahens aurem muscles: in this situation it loses its aponeurotic character 
and is continued over the temporal fascia to the zygoma by a layer of laminated 
areolar tissue. This aponeurosis is closely connected to* the integument by a 
dense fibro-cellular tissue, which contains much granular fat, and in which ramify 
the numerous vessels and nerves of the integument; it is loosely connected with 
the pericranium by a quantity of loose cellular tissue, which allows of a considerable 
degree of movement of the integument. 

Xrn'es. The Occipito-frontalis is supplied (frontal portion) by the supraorbital 
and facial nerves; (occipital portion) by the posterior auricular branch of the facial 
and the small occipital. 

Actions. This muscle raises the eyebrows and the skin over the root of the nose; 
at the same time it throws the integument of the forehead into transverse wrinkles! 
a predominant expression in the emotions of delight. It also moves the scalp from 
before backwards, by bringing alternately into action the occipital and frontal 
portions. 


2. Auricular Region (Fig. 131). 

Attollens Aurem. Attrahens Aurem. 

lletrahens Aurem. 

These three small muscles are placed immediately beneath the skin around the 
external ear. In man, in whom the external ear i‘s almost immovable, they arc 
rudimentary. I hey are the analogues of large and important muscles in some of 
the mammalia. 

Dissection. This requires considerable care, and should be performed in the followin': 
manner. To expose the Attollens aurem : draw the pinna or broad part of the ear down¬ 
wards, when a tense band will be felt beneath the skin, passing from the side of the head 
to the upper part ot the concha; by dividing the skin over the tendon, in a direction from 
below upwards, and then reflecting it on each side, the muscle is exposed. To bring into 
view the Attrahens aurem, draw the helix backwards by means of a hook, when the muscle 
will be made tense, and may he exposed in a similar manner to the preceding. To expose 
the Ketrahens aurem, draw the pinna forwards, when the muscle being made tense may be 
ielt beneath the skin, at its insertion into the back part of the concha, and may be exposed 
in the same manner as the other muscles. 

Iho Attollens Aurem (superior auriculae), the largest of the three, is thin, 
ami of a radiated form; it arises from the aponeurosis of the Occipito-frontalis, and 
is inserted by a thin, flattened tendon into the upper and anterior part of the concha. 

Delations. Externally , with the integument; internally , with the Temporal 
aponeurosis. 

1 he Attrahens Aurem (anterior auriculae), the smallest of the three, is of a 
triangular form, very thin in texture, and its fibres pale and indistinct. It arises 
from the lateral edge of the aponeurosis of the Occipito-frontalis; its fibres con¬ 
verge to be inserted into the front of the helix. 

Relations. Externally with the skin ; internally , w ith the temporal fascia, which 
separates it from the temporal artery and vein. 

I he lletrahens Aurem (posterior auriculae) consists of two or three fleshy 
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fasciculi, which arise from the mastoid portion of the temporal hone by short 
aponeurotic fibres. They are inserted into the hack part of the concha. 

Relations. Externally, with the integument; internally, with the mastoid portion 
of the temporal bone. 

Nerves. The Attollens aurem is supplied by the small occipital; the Attrahens 
aurem, by the facial and aurichlo-temporal branch of the inferior maxillary, and 
the Retrahens aurem, by the posterior auricular branch of the facial. 

Actions. In man these muscles possess very little action; their use is sufficiently 
expressed in their names. 

3. Palpebral Region (Fig. 131). 

. Orbicularis Palpebrarum. Levator Palpebne. 

Corrugator Supercilii. Tensor Tarsi. 

Dissection (Figs. 130-4). I n order toexposc the muscles of the face, continue the longitudinal 
incision made in the dissection of the Occipito-frontalis, down the median line of the face to 
the tip of the nose, and from this point onwards to the upper lip; another incision should 
be carried along the margin of the lip to the angle of the mouth, and transversely across 
the face to the angle of the jaw. The integument should also be divided by an incision 
made in front of the external ear, from the angle of the jaw, upwards, to the transverse 
incision made in exposing the Occipito-frontalis. These incisions include a suuarc-shaped 
flap, which should be carefully removed in the direction marked in the figure, as the mus¬ 
cles at some points are intimately adherent to the integument. 

The Orbicularis Palpebrarum is a sphincter muscle which surrounds the whole 
circumference of the orbit and eyelids. It arises from the internal angular process 
of the frontal hone, from the nasal process of the superior maxillary in front of 
the lachrymal groove, and from the anterior surface and borders of a short tendon, 
the Tendo palpebrarum, placed at the inner angle of the orbit. The muscle, thus 
arising, forms a broad, thin, and flat plane of elliptical fibres, which cover the eye¬ 
lids. surround the circumference of the orbit, and spread out over the temple, and 
downwards on the cheek, becoming blended with the Occipito-frontalis and Corru- 
gator supercilii. The palpebral portion (ciliaris) of the Orbicularis is thin and 
p.ih'. it arises from the bifurcation of the tendo palpebrarum, and forms a series 
of concentric curves, which are united on the outer side of the eyelids at an acute 
angle bv a cellular raphe, some being inserted into the external tarsal ligament 
and malar bone. The orbicular portion (orbicularis latus) is thicker, of a reddish 
color, its fibres well developed, forming a complete ellipse. 

The tendro palpebrarum (oculi) is a short tendon, about two lines in length 
and one in breadth, attached to the nasal process of the superior maxillary bone 
anterior to the lachrymal groove. Crossing the lachrymal sac, it divides into two 
parts, each division being attached to the inner extremity of the corresponding 
tarsal cartilage. As the tendon crosses the lachrymal sac, a strong aponeurotic 
lamina is given off from its posterior surface, which expands over the sac, and is 
attached to the ridge on the lachrymal bone. This is the reflected aponeurosis of 
the lendo palpebrarum. 

Relations. By its superficial surface, the orbicular portion is closely adherent to 
the integument, more especially over the upper segment of the muscle; the palpe¬ 
bral portion being separated from the skin by loose areolar tissue. By its deep 
surface, above, with the Occipito-frontalis and Corrugator supercilii, with which 
it is intimately blended, and with the supraorbital vessels and nerve; below, it 
colors the lachrymal sac and the origin of the Levator labii superioris, Levator 
am superioris aheque nasi, and the Zygomaticus major and minor muscles. 
internally, it is occasionally blended with the Pyramidalis nasi. Externally, it lies 
mi t ic temporal fascia. On the eyelids, it is separated from the conjunctiva by a 
“"J° U8 membrane and the tarsal cartilages. 

• le Oorrugator A uperuihi is a small, narrow, pyramidal muscle, placed at the 
innn extremity of the eyebrow, beneath the Occipito-frontalis and Orbicularis 
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palpebrarum muscles. It arises from the inner extremity of the superciliary ridge; 
its fibres pass upwards and outwards, to be inserted into the under surface of tin* 
orbicularis, opposite the middle of the orbital arch. 

Relations. By its anterior surface , with the Occipito-frontalis and Orbicular!* 
palpebrarum muscles. By its posterior surface, with the frontal bone and supra¬ 
orbital vessels and nerve. 

The Levator Palpebrce will be described with the muscles of the orbital region. 

The Tensor Tarsi is a small thin muscle, about three lines in breadth and six 
in length, situated at the inner side of the orbit, beneath the Tendo oculi. It 
ariseslrom the crest and adjacent part of the orbital surface of the lachrymal hone, 
and passing across the lachrymal sac, divides into two slips, which cover the la¬ 
chrymal canals, and are inserted into the tarsal cartilages near the Puncta 1am- 
maiia. Its fibres appear to be continuous with those of the palpebral portion of 
the Orbicularis; it is occasionally very indistinct. 

Nerves. The Orbicularis palpebrarum and Corrugator supercilii are supplied 
by the facial and supraorbital nerves; the Tensor tarsi by the facial. 

‘ Actions . The Orbicularis palpebrarum is the sphincter muscle of the eyelids. 
The palpebral portion acts involuntary in closing the lids, and independently of 
the orbicular portion, which is subject to the will. When the entire muscle is 
brought into action, the integuments of the forehead, temple, and check are drawn 
inwards towards the inner angle of the eye, and the eyelids arc firmly closed. 
The Levator palpebrm is the direct antagonist of this muscle; it raises the upper 
eyelid, and exposes the globe. The Corrugator supercilii draws the eyebrow 
downwards and inwards, producing the verticlo wrinkles of the forehead. This 
muscle may be regarded as the principal agent in the expression of grief. The 
Tensor tarsi draws the eyelids and the extremities of the lachrymal canals 
inwards, and compresses them against the surface of the globe of the eye; thus 
placing them in the most favorable situation for receiving the tears. It serves, 
also, to compress the lachrymal sac. 

4. Orbital Region (Fig. 132). 

Levator Palpcbrse llectus Internus. 

Rectus Superior. Rectus Externus. 

Rectus Inferior. Obliquus Superior. 

Obliquus Inferior. 

Dissection. To open the cavity of the orbit, the skull-cap and brain should be fir>t 
removed; then saw through the frontal bone at the inner extremity of the supraorbital 
ridge, and externally at its junction with the malar. The thin roof of the orbit should 
then be comminuted by a few slight blows with the hammer, and the superciliary portion 
of the frontal bone driven forwards by a smart stroke; but must not be removed. The 
several fragments may then be detached, when the periosteum of the orbit will be exposed, 
this being removed, together with the fat which fills the cavity of the orbit, the several 
muscles of this region can be examined. To facilitate their dissection, the globe ol the 
eye should he distended; this may be effected by puncturing the optic nerve near the 
eyeball, with a curved needle, and pushing it onwards into the globe. Through this aper¬ 
ture the point of* a blow pipe should be inserted, and a little air forced into the cavity o 
the eyeball; then apply a ligature around the nerve, so as to prevent the air escaping 
The globe should now be drawn forwards, when the muscles will be put upon the 
stretch. 

The Levator Palpebrce is a thin, flat, triangular muscle. It arises from the 
under surface of the lesser wing of the sphenoid, immediately above the optic 
foramen ; and is inserted, by a broad aponeurosis, into the upper border of t e 
superior tarsal cartilage. At its origin it is narrow and tendinous, but soon 
becomes broad and fleshy, and finally terminates in a broad aponeurosis. 

Relations. By its upper surface, with the frontal nerve and artery, the pen 
osteurn of the orbit; and in front with the inner surface of the broad tarsal ig a 
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went. By its under surface , with the Superior rectus : and in the lid, with the 

conjunctiva. 

Tin* Rectus Superior (Attollem), the thinnest and narrowest of the four recti, 
arises from the upper margin of the optic foramen, beneath the Levator palpebne 
and Superior oblique, and from the fibrous sheath of the optic nerve : and is 


Fig. 132.—Muscles of the Right Orbit. 



inserted by a tendinous expansion, into the sclerotic coat of the eyeball, about 
three or four lines from the margin of the cornea. 

Relations . By its upper surface, with the Levator palpebrse. By its under 
surface , with the optic nerve, the ophthalmic artery, and nasal nerve; and in 
front with the tendon of the Superior oblique and the globe of the eye. 

The Inferior and Internal Recti arise by a common tendon (the ligament 
of Zinn), which is attached around the circumference of the optic foramen, 
except at its upper and outer part. The 
External rectus has two heads ; the upper 
one arises from the outer margin of the 
optic foramen, immediately beneath the Su¬ 
perior rectus; the lower head, partly from 
the ligament of Zinn, and partly from a 
small pointed process of bone on the lower 
margin of the sphenoidal fissure. Each 
muscle passes forward in the position im¬ 
plied by its name, to be inserted, by a ten¬ 
dinous expansion, into the sclerotic coat of. 
the eyeball, about three or four lines from 
the margin of the cornea. Between the two 
heads of the External rectus is a narrow B " eu3lH J* n 


Fig. 133.—The Relative Position amt Attach¬ 
ment of the Muscles of the Left Eye¬ 
ball. 

Rfiu* Sup* rtor 
Lt/vatvr 

HdpirmJFuUt rier 
Olhutiu s Sum nor, 



iu Vpp+ r lit Oji 

Zowtr ILuJ 


interval, through which pass the third, nasal 

branch of the fifth and sixth nerves, and the ophthalmic vein. Although nearly 
all these muscles present a common origin, and are inserted in a similar manner 
into the sclerotic coat, there are certain differences to be observed in them, as re¬ 
gards their length and breadth. The Internal rectus is the broadest, the External 
the longest, and the Superior the thinnest and narrowest. 

The Superior Oblique is a fusiform muscle, placed at the upper and inner side 
of the orbit, internal to the Levator palpebrae. It rises about a line above the 
inner margin of the optic foramen, and, passing forwards to the front and inner 
side of the orbit, terminates in a rounded tendon, which passes through a fibro¬ 
cartilaginous pulley attached to a depression beneath the internal angular process 
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of the frontal bone, the contiguous surfaces of the tendon and pulley being lined 
by a delicate synovial membrane, and inclosed in a thin fibrous investment. The 
tendon is then reflected backwards and outwards beneath the Superior rectus to 
the outer and posterior part of the globe of the eye, and inserted into the sclerotic 
coat between tlie Superior and External recti muscles, midway between the cornea 
and entrance of the optic nerve. 

Relations. By its upper surface, with the periosteum covering the roof of the 
orbit, and the fourth nerve. By its under surface , with the nasal nerve, and the 
upper border of the Internal rectus muscle. 

The Inferior Oblique is a thin, narrow muscle, which arises from a depression 
in the orbital plate of the superior maxillary bone, immediately external to the 
lachrymal groove. Passing outwards and backwards beneath the Inferior rectus, 
it terminates in a tendinous expansion, which is inserted into the outer and pos¬ 
terior part of the sclerotic coat of the eyeball. 

Relations. By its superior surface, with the globe of the eye, and with the Infe¬ 
rior rectus. By its under surface , with the periosteum covering the floor of the 
orbit, and with the External rectus. 

Nerves. The Levator palpebrm, Inferior oblique, and all the recti excepting the 
External, are supplied by the third nerve: the Superior oblique by the fourth ; the 
External rectus by the sixth. 

Actions. The Levator palpebrae raises the upper eyelid, and is the direct anta¬ 
gonist of the Orbicularis palpebritnun. The four Recti muscles are attached in 
such a manner to the globe of the eye, that, acting singly, they will turn it either 
upwards, downwards, inwards, or outwards, as expressed by their names. If any 
two Recti act together, they carry the globe of the eye in the diagonal of these 
directions, viz., upwards and inwards, upwards and outwards, downwards and 
inwards, or downwards and outwards. By some anatomists, these muscles have 
been considered the chief agents in adjusting the sight at different distances, by 
compressing the globe, and so lengthening its antero-posterior diameter. The 
Oblique are the “rotatory muscles” of the eyeball. The Superior oblique, acting 
alone, would rotate the globe, so as to carry the pupil outwards and downwards 
to the lower and outer side of the orbit: the Inferior oblique rotating the globe 
in such a direction, as to carry the pupil upwards and outwards to the upper and 
outer angle of the eye. 

Surc/ienf Anatomy. The position and exact point of insertion of the tendons of the 
Internal and External recti muscles into the globe, should be carefully examined Iroiu the 
front of the eyeball, as the surgeon is often required to divide one or the other muscle for 
the cure of strabismus. Tn convergent strabismus, which is the most common form ol 
the disease, the eye is turned inwards, requiring the division of the Internal rectus In 
the divergent form, which is more rare, the eye is turned outwards, the External rectus 
being especially implicated. The deformity produced in either case is considerable, and 
is easily remedied by division of* one or the other muscle. This operation is readily 
effected by having the lids well separated by retractors held by an assistant, and the eye¬ 
ball being drawn outwards by a blunt book ; the conjunctiva should be raised by a pair <>t 
forceps, and divided immediately beneath the lower border of the tendon of the Internal 
rectus, a little behind its insertion into the sclerotic : the submucous areolar tissue is then 
divided, and into the small aperture thus made, a blunt hook is passed upwards between the 
muscle and tin* globe, and the tendon of the muscle and conjunctiva covering it. divided by 
a pair of blunt* pointed scissors. Or the tendon may be divided by a subconjunctival inci¬ 
sion, one blade »»f the scissors being passed upwards between the tendon and the conjunc¬ 
tiva, and tlie other between the tendon and sclerotic. The student, when dissecting these 
muscles, should remove, on otic side of the subject, the conjunctiva from the front of the 
eye, in order to see more accurately the position of these tendons, and on the opposite side 
the operation may he performed. 
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5. Nasal Region (Fig. 131). 

Pyramidalis Nasi. 

Levator Labii Superioris Alteque Nasi. 

Levator Proprius Ala? Nasi Posterior. 

Levator Proprius Ala? Nasi Anterior. 

Compressor Nasi. 

Compressor Narium Minor. 

Depressor Ahe Nasi. 

The Pyramidalis Nasi is a small pyramidal slip of muscular fibre, prolonged 
downwards from the Occipito-frontalis upon the bridge of the nose, where it be¬ 
comes tendinous, and blends with the Compressor nasi. As the two muscles 
descend, they diverge, leaving an angular interval between them, which is filled 
up by cellular tissue. 

Relations. By its upper surface, with the skin. By its under surface , with the 
frontal and nasal bones. By its outer border, it is connected with the fleshy fibres 
of the Orbicularis palpebrarum. 

The LevaUrr Labii Superioris Aloeque Nasi is a thin, triangular muscle, situated 
along the side of the nose, and extending between the inner margin of the orbit 
and upper lip. It arises by appointed extremity from the upper part of the nasal 
process of the superior maxillary bone, and passing obliquely downwards and out¬ 
wards, divides into two slips, one of which is inserted into the cartilage of the ala 
of the nose; the other is prolonged into the upper lip, becoming blended with the 
Orbicularis and Levator labii proprius. 

Relations . In front, with the integument; and with a small part of the Orbicu¬ 
laris palpebrarum above. 

Lying upon the superior maxillary bone, beneath this muscle, is a longitudinal 
muscular fasciculus, about an inch in length. It is attached by one end near the 
origin of the Compressor naris, and bv the other to the nasal process, about an 
inch above it; it was described by Albinus as the Muse ulus anomalus,” and by 
Santorini, as the Rhomboideus.” 

The Levator Proprius A Ac Nasi Posterior (Dilator naris posterior) is a small 
muscle, which is placed partly beneath the proper elevator of the nose and lip. It 
arises from the margin of the nasal notch of the superior maxilla, and from the 
sesamoid cartilages, and is inserted into the skin near the margin ot the nostril. 

The Levator Proprius Abe Nasi Anterior (Dilator naris anterior) is a thin, 
delicate fasciculus, passing from the cartilage of the ala of the nose to the integu¬ 
ment near its margin. This muscle is situated in front of the preceding. 

The Compressor Nasi is a small, thin, triangular muscle, arising by its apex 
from the superior maxillary hone, above and a little external to the incisive fossa; 
its fibres proceed upwards and inwards, expanding into a thin aponeurosis which is 
attached to the fibro-cartilage of the nose, and is continuous on the bridge of the 
nose with that of the muscle of the opposite side, and with the aponeurosis of the 
pyramidalis nasi. 

The Compressor Narium Minor is a small muscle, attached by one end to the 
alar cartilage, and by the other to the integument at the end of the nose. 

The be pressor Abe Nasi (Myrtiformis) is a short, radiated muscle, arising from 
the incisive fossa of the superior maxilla; its fibres diverge upwards and outwards; 
the upper, or ascending set, being inserted into the septum, and back part of the 
«la of the nose; the lower, or descending, into the back part of the upper segment 
of the orbicularis. 

Nerves, All the muscles of this group are supplied by the facial nerve. 

Actions. The Pyramidalis nasi draws down the inner angle of the eyebrow; by 
some anatomists it is also considered as an elevator of the ala, and, consequently, 
a dilator of the nose. The Levator labii superioris aheque nasi draws upwards the 
upper lip and ala of the nose; its most important action is upon the nose, which it 
dilates to a considerable extent. The action of this muscle produces a marked 
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influence over the countenance, and is the principal agent in the expression of con- 
tempt. The two Levatores aim nasi are the dilators of the pinna of the nose and 
the Compressores nasi appear to act as dilators of the nose, rather than ns eon. 
fit victors. The Depressor alee nasi is a direct antagonist of the preceding muscles, 
drawing the upper lip and ala of the nose downwards, and thereby constricting the 
aperture of the nares. 

0. Superior Maxillary Region (Fig. 131). 

Levator Labii Superioris Proprius. Zygomaticus Major. 

Levator Auguli Oris. Zygomaticus Minor. 

The Levator Lain Superioris Proprius is a thin muscle, of a quadrilateral form. 
It arises from the lower margin of the orhit, immediately above the infraorbital 
foramen; some of its fibres being attached to the superior maxilla, some to the 
malar bone. Its fibres converge downwards and inwards, to be inserted into the 
muscular substance of the upper lip. 

Relations. By its superficial surface, with the lower segment of the Orbicularis 
palpebrarum; below, it is subcutaneous. By its deep surface, it "conceals the ori¬ 
gin of the Compressor nasi and Levator auguli oris muscles, and the infraorbital 
vessels and nerves, as they escape from the infraorbital foramen. 

The Levator Anguli Oris (museulus eaninus) arises by a broad attachment from 
.he canine fossa, immediately below the infraorbital foramen ; its fibres incline 
downwards and a little outwards, to be inserted into the angle of the mouth, inter¬ 
mingling its fibres with those of the Zygomatiei, the Depressor auguli oris, and the 
Orbicularis. 

Relations. Its superficial surface is covered above by the Levator labii superioris 
proprius and the infraorbital vessels and nerves; below, by the integument. By 
its deep surface , it is in relation with the superior maxilla, the Buccinator, and the 
mucous membrane. 

The Zygomaticus Major is a slender cylindrical fasciculus, which arises from the 
malar bone, in front of the zygomatic suture, and, descending obliquely downwards 
and inwards, is inserted into the angle of the mouth, where it blends with the fibres 
of the Orbicularis and Depressor anguli oris. 

Relations. By its superficial surface , occasionally with the Orbicularis palpebra¬ 
rum, above; and below, with the subcutaneous adipose tissue. By its deep surface, 
with the malar hone, the Masseter and Buccinator muscles. 

The Zygomaticus Minor arises from the malar hone, in front of the Zygomati¬ 
cus major, immediately behind the maxillary suture, and passing downwards and 
inwards, is continuous with the outer margin of the Levator labii superioris pro¬ 
prius. 

Relations. Bv its superficial surface , with the integument and the Orbicularis 
palpebrarum above. By its deep surface , with the Levator anguli oris. 

Nerves. This group of muscles is supplied by the facial nerve. 

Actions. The Levator labii superioris proprius is the proper elevator of the 
upper lip, carrying it at the same time a little outwards. The Levator anguli oris 
raises the angle of the mouth and draws it inwards; whilst the Zygomatiei raise 
the upper lip, and draw it somewhat outwards, as in laughing. 

7. Inferior Maxillary Region (Fig. 131). 

Levator Labii Inferioris. 

Depressor Labii Inferioris (Quadratus menti). 

Depressor Anguli Oris (Triangularis menti). 

Dissect am. The Muscles in this region may be dissected by making a vertical incision 
through the integument from the margin of the* lower lip to the chin : a second incision 
should then he carried along the margin of the lower jaw as far as the angle, and the integu¬ 
ment carefully removed in the direction shown in Fig. 130. 

The Levator Labii Inferioris {Levator menti) is to be dissected by everting the 
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lower lip and raising the mucous membrane. It is a small conical muscular fasci¬ 
culus, which arises from the incisive fossa, external to the symphysis of the lower 
jaw : its fibres expand downwards and forwards, to be inserted into the integument 
of the chin. 

Relations. On its inner surface, with the buccal mucous membrane; in the 
median line , it is blended with the muscle of the opposite side; and on its outer 
side, with the Depressor Jabii inferioris. 

The Depressor Labii Inferioris (Quadratus nienti) is a small quadrilateral 
muscle, situated at the*outer side of the preceding. It arises from the external 
oblique line of the lower jaw, between the symphysis and mental foramen, and 
passes obliquely upwards and inwards, to he inserted into the integument of the 
lower lip, its fibres blending with the Orbicularis, and with those of its fellow of 
the opposite side. It is continuous with the fibres of the Platysma at its origin. 

Relations. By its superficial surface , with part of the Depressor anguli oris, 
and with the integument, to which it is closely connected. By its deep surface. 
with the mental vessels and nerves, the mucous membrane of the lower lip, the 
labial glands and the Levator labii inferioris, with which it is intimately united. 

The Depressor Anguli Oris is a triangular muscle, arising, by its broad base, 
from the external oblique line of the lower jaw; its fibres pass upwards, to he 
inserted, by a thick and narrow fasciculus, into the angle of the mouth, being con¬ 
tinuous with the Orbicularis, Levator anguli oris, and Zvgomaticus major. 

Relations. By its superficial surface , with the integument. By its deep sur¬ 
face , with the Depressor labii inferioris, the Platysma, and Buccinator. 

Nerves. This group of muscles is supplied by the facial nerve. 

Actions* The Levator labii inferioris raises the lower lip, and protrudes it for¬ 
wards; at the same time it wrinkles the integument of the chin. The Depressor 
labii inferioris draws the lower lip directly downwards, and a little outwards. The 
Depressor anguli oris depresses the angle of the mouth, being the great antagonist 
to the Levator anguli oris and Zygomaticus major: acting with those muscles, it 
will draw the angle of the mouth directly backwards. 

8. Intermaxillary Region. 

Orbicularis Oris. Buccinator. Risorius. 

Dissect ion . The dissection of these muscles may be considerably facilitated by filling the 
cavity of the mouth with tow, so as to distend the cheeks and lips; the mouth should "then 
be closed by a few stitches, and the integument carefully removed from the surface. 

The Orbicularis Oris is a sphincter muscle, elliptic in form, composed of con¬ 
centric fibres, which surround the orifice of the mouth. It consists of two thick 
semicircular planes of muscular fibre, which surround the oral aperture, and inter¬ 
lace on either side with those of the Buccinator and other muscles inserted into 
this part. On the free margin of the lips the muscular fibres are continued unin¬ 
terruptedly from one side to the other, forming a roundish fasciculus of fine pale 
fibres closely approximated. To the outer part of each segment some special fibres 
arc added, by which the lips are connected directly with the maxillary bones 
ami septum of the nose. The additional fibres for the upper segment consist of 
four bands, two of which (Aecessorii orbicularis superioris) arise from the alveo¬ 
lar border of the superior maxilla, opposite the incisor teeth, and arching out¬ 
wards on eacli side, are continuous at the angles of the mouth with the other 
muscles inserted into this part. 

Hie two remaining muscular slips, called the Xaso-labialis, connect the upper lip 
to the septum of the nose: as •they descend from the septum, an interval is left 
)etween them, which corresponds to that left by the divergence of the accessory 
portions ol the Orbicularis above described. It is this interval which forms the 
depression seen on the surface of the skin beneath the septum of the nose, 
lliose for the lower segment (Aecessorii orbicularis inferioris) arise from the infe- 
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rior maxilla, External to the Levator labii inferioris, near the root of the canine 
teeth, being separated from each other by a considerable interval ; arching out¬ 
wards to the angles of the mouth, they join the Buccinator and the other muscles 
attached to this part. 

Relations . By its superficial surface , with the integument, to which it is closely 
connected. By its deep surface. , with the mucous membrane, the labial glands, 
and coronary vessels. By its outer circumference , it is blended with the nu¬ 
merous muscles, which converge to the mouth from various parts of the face. Its 
inner circumference is free, and covered by mucous membrane. 

The Buccinator is a broad, thin muscle, quadrilateral in form, occupying the 
interval between the jaws at the side of the face. It arises, above, front the ex¬ 
ternal surface of the alveolar process of the upper jaw, between the first molar 
tooth and the tuberosity: below, from the external surface of the alveolar process 
of the lower jaw, corresponding to the three last molar teeth ; and, behind, from 
the anterior border of the pterygo-maxillary ligament. The fibres of this muscle 
converge towards the angle of the mouth, where those occupying its centre inter¬ 
sect each other, the inferior fibres being continuous with the upper segment of the 
Orbicularis oris; the superior fibres, with the inferior segment; but the upper 
and lower fibres continue forward uninterruptedly into the corresponding segment 
of the lip. 

Relations. By its superficial surface , behind, with a large mass of fat, which 
separates it from the ramus of the lower jaw, the Masseter, and a small portion of 
the Temporal muscle; anteriorly, with the Zygomatici, Risorius, Levator anguli 
oris, Depressor anguli oris, and Steno’s duct, which pierces it opposite the second 
molar tooth of the upper jaw; the transverse facial artery and vein lie parallel 
with its fibres, and the facial artery and vein cross it from below upwards; it is 
also crossed by the branches of the facial and buccal nerves. By its internal sur¬ 
face, with the buccal glands and mucous membrane of the mouth. 

The Pterygo-maxillary ligament separates the Buccinator muscle from the 
Superior constrictor of the pharynx. It is a tendinous band, attached by one 
extremity to the apex of the internal pterygoid plate, and by the other, to the 
posterior extremity of the internal oblique line of the lower jaw. Its inner sur¬ 
face corresponds to the cavity of the mouth, and is lined by mucous membrane. 
Its outer surface is separated from the ramus of the jaw by a quantity of adipose 
tissue. Its posterior border gives attachment to the Superior constrictor of the 
pharynx ; its anterior border , to the fibres of the Buccinator. 

The Risorius (Santorini) consists of a delicate bundle of muscular fibres, which 
arises in the fascia over the Masseter muscle, and passing horizontally forwards, 
is inserted into the angle of the mouth, joining with the* fibres of the Depressor 
anguli oris. It is placed superficial to the Platysma, and is broadest at its outer 
extremity. This muscle varies much in its size and form. 

Nerves. The Orbicularis oris is supplied by the facial, the Buccinator by the 
facial and buccal branch of the inferior maxillary nerve. 

Actions. The Orbicularis oris is the direct antagonist of all those muscles which 
converge to the lips from the various parts of the face, its action producing the 
direct closure of the lips ; and its forcible actions throwing the integment into 
wrinkles, on account of the firm connection between the latter and the surface of 
the muscle. The Buccinators contract and compress the cheeks, so that, during 
the process of mastication, the food is kept under the immediate pressure of the 
teeth. 


9. Temporo-maxillary Region (Fig. 134). 

Masseter. Temporal. 

The Masseter muscle has been already exposed by the removal of the integu¬ 
ment from the side of the face (Fig. 131). 

The Masseter is a short thick muscle, somewhat quadrilateral in form, consisting 
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of two portions, superficial and deep. The superficial portion , the largest part of 
the muscle, arises by a thick tendinous aponeurosis from the malar process of the 
superior maxilla, and from the anterior two-thirds of the lower border of the 
zygomatic arch : its fibres pass downwards and backwards, to be inserted into the 
lower half of the ramus and angle of the lower jaw. The deep portion is much 
smaller, more muscular in texture, and the direction of its fibres is forwards; it 
arises from the posterior third of the lower border and whole of the inner surface 
of the zygomatic arch, and is inserted into the upper half of the ramus and coro- 
noid process of the jaw. The deep portion of the muscle is partly concealed, in 
front, by the superficial portion ; behind, it is covered by the parotid gland. The 
fibres of the two portions are united at their insertion. 

Relations. By its superficial .surface, with the integument; above, with the 
Orbicularis palpebrarum and Xvgomaticus major; and has passing across it trans¬ 
versely, Steno’s duct, the branches of the facial nerve, and the transverse facial 
artery. By its deep surface, with the ramus of the jaw, the Temporal muscle, 
and the Buccinator, from which it is separated by a mass of fat. Its posterior 
margin is covered by the parotid gland. Its anterior margin is in relation, below, 
with the facial artery. 

At this stage of the dissection, the temporal fascia is seen covering in the Tem¬ 
poral muscle. It is a strong aponeurotic investment, affording attachment, by its 
inner surface, to the superficial fibres of this muscle. Above, it is a single uniform 
layer, attached to the entire extent of the temporal ridge; hut below, where it is 
attached to the zygoma, it consists of two layers, one of which is inserted into 
the outer, and the other to the inner border of the zygomatic arch. A small 
quantity of fat, and the orbital branch of the temporal artery, are contained 
between these. It is covered, on its outer surface, by the aponeurosis of the 
Occipito-frontalis, the Orbicularis palpebrarum, and Attollens and Attrahcns 
aurem muscles; the temporal artery and vein, and ascending branches of the tem¬ 
poral nerves, cross it from it below upwards. 


Fig lit.—The Temporal Mutele, iln* Zygoma and Masse tor having been removed. 



Ditoficfion. In order to expose the Temporal muscle, this fascia should be removed; this 
uiay be effected by separating it at its attachment along the upper border of the zygoma, 
find dissecting it upwards from the surface of the muscle. The zygomatic aich should 
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then be divided in front at its junction with the malar bone, and, behind, near the external 
auditory meatus, and drawn downwards with the masseter, which should be detached from 
its insertion into the ramus and angle of the jaw. The whole extent of the Temporal muscle 
is then exposed. 

The Temporal is a broad radiating muscle, situated at the side of the head, and 
occupying the entire extent of the temporal fossa. It arises from the whole of 
the temporal fossa, which extends from the external angular process of the frontal 
in front, to the mastoid portion of the temporal behind, and from the curved line 
on the frontal and parietal bones above, to the pterygoid ridge on the great wing 
of the sphenoid below. It is also attached to the inner surface of the temporal 
fascia. Its fibres converge as they descend, the anterior passing obliquely back¬ 
wards, the posterior obliquely forwards, and the middle fibres descend vertically, 
and terminate in an aponeurosis, the fibres of which, radiated at its commence¬ 
ment, converge into a thick and flat tendon, which is inserted into the inner 
surface, apex, and interior border of the coronoid process of the lower jaw. 

Relations . By its superficial surface , with the integument, the temporal fascia, 
aponeurosis of the Occipito-frontalis, the Attollens and Attrahens aurem muscles, 
the temporal vessels and nerves, the zygoma and Masseter. By its deep surface , 
with the temporal fossa, the External pterygoid and part of the Buccinator muscles, 
the internal maxillary artery, and its deep temporal branches. 

Nerves . Both muscles arc supplied by the inferior maxillary nerve. 

10. Pterygo-maxillary Region. 

Internal Pterygoid. External Pterygoid. 

Dissection. The temporal muscle having been examined, the muscles in the pterygo-maxil¬ 
lary region may be exposed by sawing through the base of the coronoid process, and drawing 
it upwards, together with the Temporal muscle, which should be detached from the surface 
of the temporal fossa. Divide the ramus of the jaw just below the condyle, and also, by a 
transverse incision extending across the commencement of its lower third, just above the 
dental foramen; remove the fragment, and the Pterygoid muscles will be exposed. 


Fig. 135—The Pterygoid Muscles, the Zygomatic Arch and a portion of the 
Kamio of the Jaw having been removed. 



The Internal Pterygoid is a thick quadrilateral muscle, and resembles the 
Masseter in form, structure, and in the direction of its fibres. It arises from the 
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pterygoid fossa, its fibres being attached to the inner surface of the external ptery¬ 
goid plate of the sphenoid, and to the grooved surface of the tuberosity of the 
palate bone; its fibres descend downwards, outwards, and backwards, to be inserted, 
by strong tendinous laminae, into the lower and back part of the inner side of the 
ramus and angle of the lower jaw. 

Relation a. By its external surface, with the ramus of the lower jaw, from which 
it is separated at its upper part by the External pterygoid, the internal lateral 
ligament, the internal maxillary artery, and the superior dental vessels and nerves. 
By its internal surface, with the Tensor palati, being separated from the Superior 
constrictor of the pharynx by a cellular interval. 

The External Pterygoid is a short thick muscle, somewhat conical in form, 
being broader at its origin than at its insertion. The two extremities of the 
muscle are tendinous, the intervening portion being fleshy. It arises by two 
beads, separated by a cellular interval. The upper head is attached to the ptery¬ 
goid ridge on the great ala of the sphenoid, and the portion of bone included be¬ 
tween it and the base of the external pterygoid plate; the other, the larger fasci¬ 
culus, from the outer surface of the external pterygoid plate, and part of the 
tuberosity of the palate bone. From this origin, its fibres proceed horizontally 
backwards and outwards, to be inserted into a depression on the anterior part of 
the neck of the condyle ot the lower jaw, and into the corresponding part of 
the interarticular fibro-cartilage. 

Relations . By its external surface , with the ramus of the lower jaw, the inter¬ 
nal maxillary artery, which crosses it, the tendon of the Temporal muscle, and 
the Masseter. By its internal surface , it rests against the upper part of the 
Internal pterygoid, the internal lateral ligament, tlie middle meningeal artery, 
and inferior maxillary nerve: by its upper border it is in relation with the 
temporal and masseteric branches of the inferior maxillary nerve. 

Nerves. These muscles are supplied by the inferior maxillary nerve. 

Actions. The Temporal, Masseter, and Internal pterygoid raise the lower jaw 
against the upper with great force. The two latter muscles, from the obliquity 
in the direction of their fibres, assist the External pterygoid in drawing the 
lower jaw forwards upon the upper, the jaw being drawn back again by the deep 
fibres of the Masseter, and posterior fibres of the Temporal. The external pte¬ 
rygoid muscles are the direct agents in the trituration of the food, drawing the 
lower jaw directly forwards, so as to make the lower teeth project beyond the 
upper. If the muscle of one side acts, the corresponding side of the jaw is drawn 
forwards, and the other condyle remaining fixed, the symphysis deviates to the 
opposite side. The alternation of these movements on the two sides produces 
trituration. 
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The Muscles of the Neck may be arranged into groups, corresponding with the 
region in which they are situated. 

These groups are nine in number. 


1. Superficial Region. 

2. Depressors of the Os llyoides 

and Larynx. 

3. Elevators of the Os llyoides 

and Larynx. 

4. Muscles of the Tongue. 


(>. Muscles of the Soft Palate. 

7. Muscles of the Anterior Ver¬ 

tebral Region. 

8. Muscles of the Lateral Ver¬ 

tebral Region. 

9. Muscles of the Larynx. 


5. Muscles of the Pharynx. 
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1. Superficial Region. 

PI a tysm a my o ides. 
Sterno-eleido-mastoideus. 

Infra-hyoid Region. 

2. j Depressors of the Os 11 go ides and 

Larynx. 

Sterno-liyoid. 

Sterno-thyroid. 

Thyro-hyoid. 

Omo-hyoid. 

Supra-hyo id Region. 

3. Elevators of the Os JIgoides and 

Larynx. 

Digastric. 

Stylo-hyoid. 

Mylohyoid. 

Genio-hyoid. 

Lingual Region. 

4. Muscles of the Tongue. 

Genio-hvo-glossus. 

1 lyo-glossus. 

Lingualis. 

Styloglossus. 

Palato-glossus. 


5. Muscles of the Pharynx. 
Constrictor inferior. 

Constrictor modi us. 

Constrictor superior. 

S tv 1 o-p h a ry n gcus. 

Palato-pliaryngeus. 

6. Muscles of the Soft Palate. 
Levator Palati. 

Tensor palati. 

Azygos uvulae. 

Palato-glossus. 

Palato-pliaryngeus. 

7. Muscles of the Anterior Vertebral 

Region. 

Rectus capitis antieus major. 

Rectus capitis antieus minor. 

Rectus lateralis. 

Longus colli. 

8. Muscles of the Lateral Vertebral 

Region. 

Scalenus antieus. 

Scalenus medius. 

Scalenus posticus. 

9. Muscles of the Larynx. 
Included in the description of the 
Larynx. 


1. Superficial Region (Fig. 131). 

Platysma Myoides. Sterno-clcido-mastoid. 

Dissection. A block having been placed at the back of the neck, and the face turned to 
the side opposite to that to be dissected, so as to place the parts upon the stretch, twu 
transverse incisions are to be made; one from the chin, along the margin of the lower jaw. 
to the mastoid process; and the Other along the upper border of the clavicle. These are 
to be connected by an oblique incision made in the course of the Sterno-inastoid muscle, 
from the mastoid process to the sternum ; the two flaps of integument having been removed 
in the direction shown in Fig. 130, the superficial fascia will be exposed. 

The Superficial Cervical Fascia is exposed on the removal of the integument 
from the side of the neck; it is an extremely thin aponeurotic lamina, which is 
hardly demonstrable as a separate membrane. Beneath it is found the Platysma 
myoides muscle, the external jugular vein, and some superficial branches of the 
cervical plexus of nerves. 

The Platysma Myoides is a broad thin fiat plane of muscular fibres, "1 * ir j 
irregular quadrilateral form, placed immediately beneath the skin on each side of 
the neck. It arises from the clavicle and acromion, and from the fascia covering 
the upper part of the Pectoral, Deltoid, and Trapezius muscles: its fibres proceed 
obliquely upwards and inwards along the side of the neck, to be inserted into the 
lower jaw beneath the external oblique line, some fibres passing forwards to the 
angle of the mouth, and others becoming lost in the cellular tissue of the face. 
The most anterior fibres interlace, in front of the jaw, with the fibres of the 
muscle of the opposite side; those next in order become blended with the Depres¬ 
sor labii inferiors and the Depressor anguli oris; others are prolonged upon the 
side of the cheek, and interlace, near the angle of the mouth, with the muscles in 
this situation, and may occasionally be traced to the Zygomatic muscles, or to tie 
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margin of tlic Orbicularis palpebrarum. The most posterior fibres, which are 
lost in the skin at the side of the face, are the rudiments of a remarkable acces¬ 
sory fasciculus, the Itisorius Santorini, already described. Beneath this muscle, 
the external jugular vein maybe seen descending from the angle of the jaw to 
the clavicle. It is essential to remember the direction of the fibres of tile Pla- 
tysma, in connection with the operation of bleeding from this vessel; for if the 
point of the lancet is introduced in the direction of the fibres of this muscle, the 
orifice made will be filled up by its contraction, and blood will not flow; but if 
the incision is made in a direction opposite to that of the course of the fibres, they 
will retract, and expose the orifice in the vein, and so facilitate the flow of blood. 
This operation is, now, however, very rarely performed. 

Relations. By its external surface, with the integument, to which it is united 
closely below, but more loosely above. By its internal surf fee, below the clavicle, 
which it covers, with the Pectoral is major, Deltoid, and Trapezius. In the neck , 
with the external and anterior jugular veins, the deep cervical fascia, the super¬ 
ficial cervical plexus, the Sterno-mastoid, Sterno-hyoid, Omo-hyoid, and Digastric 
muscles. In front of the Sterno-mastoid, it covers the sheath of the carotid ves¬ 
sels; and behind it, the Scaleni muscles and the nerves of the brachial plexus. 
On the/ace, it is in relation with the parotid gland, the facial artery and vein, and 
the Masseter and Buccinator muscles. 

The Deep Cervical Fascia is exposed on the removal of the platysma myoides. 
It is a strong fibrous layer, which invests the muscles of the neck, and incloses 
the vessels and nerves. It commences, as an extremely thin layer, at the back 
part of the neck, where it is attached to the spinous processes of the cervical 
vertebra', and to the ligament uni nuchae ; and, passing forwards to the posterior 
border of the Sterno-mastoid muscle, divides into two layers, one of which passes 
in front, and the other behind it. These join again at its anterior border ; and, 
being continued forwards to the front of the neck, blend with the fascia of the 
opposite side. The superficial layer of the deep cervical fascia (that which passes 
in front of the Sterno-mastoid), if traced upwards, is found to pass across the 
parotid gland and Masseter muscle, forming the parotid and masseteric fasciae, 
and is attached to the lower border of the zygoma, and more anteriorly to the 
lower border of the body of the jaw; if the same layer is traced downwards, it is 
seen to pass to the upper border of the clavicle and sternum, being pierced just 
above the former bone for the external jugular vein. In the middle line of the 
neck, this layer is thin above, and connected to the hyoid bone ; but it becomes 
thicker below, and divides, just below the thyroid gland, into two layers, the more 
superficial of which is attached to the upper border of the sternum and inter- 
clavicular ligament; the deeper and stronger layer is connected to the posterior 
border of that bone, covering in the Sterno-hyoid and Sterno-thyroid muscles. 
Between these two layers is a little areolar tissue and fat, and occasionally a 
s ma11 lymphatic gland. The deep layer of the cervical fascia (that which lies 
behind the posterior surface of the Sterno-mastoid) sends numerous prolongations, 
which invests the muscles and vessels of the neck ; if traced upwards, a process of 
this fascia, of extreme density, passes behind ;fnd to the inner side of the parotid 
gland, and is attached to the base of the styloid process and angle of the lower 
jaw, forming the stvlo-raaxillary ligament; if traced downwards and outwards, it 
will he found to inclose the posterior belly of the Omo-hyoid muscle, binding it 
flown by a distinct process, which descends to be inserted into the clavicle and 
cartilage of the first rib. The deep layer of the cervical fascia also assists in 
forming the sheath which incloses the common carotid artery, internal jugular 
vein, and pneumogastric nerve. There are fibrous septa intervening between each 
of these parts, which, however, are included together in one common investment. 
More internally, a thin layer is continued across the trachea and thyroid gland, 
beneath the Sterno-thyroid muscles; and at the root of the neck this maybe 
traced, over the large vessels, to be continuous with the fibrous layer of the peri¬ 
cardium. 
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The Sterno-deido-mastoid (Fig. 136) is a large, thick muscle, which passes 
obliquely across the side of the neck, being inclosed between the two layers of 
the deep cervical fascia. It is thick and narrow at its central part, but is broader 
and thinner at each extremity. It arises, by two distinct heads, from the sternum 
and clavicle. The sternal portion arises by a rounded fasciculus, tendinous in 
front, fleshy behind, from the upper and anterior part of the first piece of the 
sternum, and is directed upwards and backwards. The clavicular portion arises 
from the inner third of the upper surface of the clavicle, being composed of fleshy 
and aponeurotic fibres; it is directed perpendicularly upwards. These two por¬ 
tions are separated from one another, at their origin, by a triangular cellular 
interval; but become gradually blended, below the middle of the neck, into a 
thick rounded muscle, which is inserted, by a strong aponeurosis, into the outer 
surface of the mastoid process, from the apex to its superior border, and into the 


Fig. 136.—Muscles of the Neck, and Boundaries of the Triangles. 



outer two-thirds of the superior curved line of the occipital bone. This muscle 
varies much in its extent of attachment to the clavicle ; in one case it may be a? 
narrow as the sternal portion; in another, as much as three inches in breadth. 
When the clavicular origin is broad, it is occasionally subdivided into numerous 
slips, separated bv narrow intervals. More rarely the corresponding margins of 
the Sterno-raastoid and Trapezius have been found in contact. In the application 
of a ligature to the third part of the subclavian artery, it will be necessary, where 
the muscles have an arrangement similar to that above mentioned, to divide a por¬ 
tion of one or of both, in order to facilitate the operation. 

This muscle serves to divide the large quadrilateral space at the side of the 
neck into two large triangles, an anterior and a posterior. The boundaries of the 
great anterior triangle being, in front, the median line of the neck ; above, the 
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lower border of the body of the jaw, and an imaginary line drawn from the amde 
of the jaw to the mastoid process; behind, the anterior border of the Sterno-mastoid 
muscle. The boundaries of the great posterior triangle are, in front, the poste¬ 
rior border of the Sterno-mastoid; below, the upper border of the clavicle; behind, 
the anterior margin of the Trapezius. 

The anterior edge of this muscle forms a very prominent ridge beneath the 
skin, which forms a guide to the surgeon in making the incisions for ligature of 
the common carotid artery, and for cesophagotomy. 

Relations . By its superficial surface , with the integument and Platysma, 
from which it is separated by the external jugular vein, the superficial branches 
of the cervical plexus, and the anterior layer of the deep cervical fascia. By its 
deep surface , it rests on the deep layer of the cervical fascia, the sterno-clavicular 
articulation, the Sterno-hyoid, Sterno-thyroid, and Omo-hyoid muscles, the poste¬ 
rior belly of the Digastric, Levator anguli scapulae, the Splenius and Scaleni 
muscles. Below, with the lower part of the common carotid artery, internal 
jugular vein, pnetimogastrie, descendens noni, and com muni cans noni nerves, and 
with the deep lymphatic glands : with the spinal accessory nerve, which pierces 
its upper third, the cervical plexus, the sympathetic nerve, and the parotid gland. 

Nerve8. The Platysma myoides is supplied by the facial and superficial cer¬ 
vical nerves; the Sterno-cleido-mastoid by the spinal accessory and deep branches 
of the cervical plexus. 

Actions . The Platysma myoides produces a slight wrinkling of the surface of 
the skin of the neck, in a vertical direction, when the entire muscle is brought 
into action. Its anterior portion, the thickest part of the muscle, depresses the 
lower jaw ; it also serves to draw down the lower lip and angle of the mouth on 
each side, being one of the chief agents in the expression of melancholy. The 
accessory transverse fibres draw the angle of the lips upwards and outwards, as 
in laughing. The Sterno-mastoid muscles, when both are brought into action, 
serve to depress the head upon the neck, and the neck upon the chest. Either 
muscle, acting singly, flexes the head, and (combined with the Splenius) draws 
it towards the shoulder of the same side, and rotates it so as to carry the face 
towards the opposite side. 

Infrahyoid Region (Figs. 136, 137). 

2. Depressors of the Os JIyoides and Larynx. 

Sterno-hyoid. Thyro-hyoid 

Sterno-thyroid. Omo-hyoid. 

Dissection. The muscles in this region may be exposed by removing the deep fascia 
from the front of the neck. In order to see the entire extent of the Omo-hyoid, it is 
necessary to divide the Sterno-mastoid at its centre, and turn its ends aside, and to detach 
the Trapezius from the clavicle and scapula, if this muscle has been previously dissected ; 
but not otherwise. 

The Sterno-hyoid is a thin, narrow, ribbon-like muscle, which arises from 
the inner extremity of the clavicle, and the upper and posterior part of the first 
piece of the sternum ; and, passing upwards and inwards, is inserted, by short 
tendinous fibres, into the lower border of the body of the os hyoides. This 
muscle is separated, below, from its fellow by a considerable interval; they approach 
one another in the middle of their course, and again diverge as they ascend. It 
often presents, immediately above its origin, a transverse tendinous intersection, 
analogous to those in the Rectus abdominis. 

I ariations in Origin. The origin of this muscle presents many variations. 
Unis, it may be found to arise from the inner extremity of the clavicle, and the 
posterior sterno-clavicular ligament: or from the sternum and this ligament; 
from either bone alone, or from all these parts; and occasionally has a fasciculus 
connected with the cartilage of the first rib. 
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Relations. By its superficial surface , below, with the sternum, sternal end of 
the clavicle, and the Sterno-mastoid ; and, above, with the Platysma and deep 
cervical fascia. By its deep surface , with the Sterno-thyroid, Crico-thyroid, and 
Thyro-hyoid muscles, the thyroid gland, the superior thyroid artery, the crico¬ 
thyroid and thyro-hyoid membranes. 

The Sterno-thyroid is situated immediately beneath the preceding muscle, but 
is shorter and broader than it. It arises from the posterior surface of the first 
bone of the sternum, beneath the origin of the Stern o-hvoid, and occasionally 
from the edge of the cartilage of the first rib; and is inserted into the oblique line 
on the side of the ala of the thyroid cartilage. These muscles are in close contact 


Fig. 137.— Muscles of the Neck. Anterior View. 



at the lower part of the neck by their inner margins; and are frequently traversed 
by transverse or oblique tendinous intersections, analogous to those in the Rectus 
abdominis. 

\ aviations. I his muscle, at its insertion, is liable to some variations. A lateral 
prolongation is sometimes continued as far as the os hyoides : and it is sometimes 
continuous with the Thyro-hyoideus and Inferior constrictor of the pharynx. 

Relations. By its anterior surface , with the Sterno-hyoid, Omo-hvoid, and 
Sterno-mastoid. By its posterior surface , from below upwards, with the trachea, 
vena innominata, common carotid (and on the right side the arteria innominata), 
the thyroid gland and its vessels, and the lower part of the larynx. The middle 
thyroid vein lies along its inner border; this should be remembered in the operation 
of tracheotomy. 

1 he 1 hyro-hyoid is a small quadrilateral muscle, appearing like a continuation 
of the Sterno-thyroid. It arises from the oblique line on the side of the thyroid 
cartilage, and passes vertically upwards to be inserted into the lower border of 
the body, and greater cornu of the hyoid bone. 
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Relations . By its external surface , with the Sterno-hyoid and Omo-hvoid 
muscles. By its internal surface with the thyroid cartilage, and thyro-liyoid 
membrane. Interposed between this muscle and the membrane, is the superior 
laryngeal nerve and artery. 

The Omo-liyoid passes across the side of the neck, from the scapula to the 
hyoid bone. It consists of two fleshy bellies, united by a central tendon. It 
arises from the upper border of the scapula, and occasionally from the transverse 
ligament which crosses the suprascapular notch; its extent of attachment to the 
scapula varying from a few lines to an inch. From this origin, the posterior 
belly forms a flat, narrow fasciculus, which inclines forwards across the lower 
part of the neck ; behind the Sterno-mastoid muscle, where it becomes tendinous, 
it changes its direction, forming an obtuse angle, and ascends almost vertically 
upwards, close to the outer border of the Sterno-hyoid, to be inserted into the 
lower border of the body of the os hyoides, just external to the insertion of the 
Sterno-hyoid. The tendon of this muscle, which varies much in its length and 
form in different subjects, is held in its position between two lamellae of the deep 
cervical fascia, which include it in a sheath, and are prolonged down to be 
attached to the cartilage of the first rib. It is by this means that the angular 
form of the muscle is maintained. 

This muscle subdivides each of the two large triangles at the side of the neck, 
formed by the Sterno-mastoid, into two smaller triangles; the two posterior 
ones being the posterior superior or suboccipital y and the posterior inferior or sub¬ 
clavian ; the two anterior, the anterior superior or superior carotid, and the ante¬ 
rior inferior or inferior carotid triangle. 

Relations. By its superficial surface , with the Trapezius, Subclavius, the 
clavicle, the Sterno-mastoid, deep cervical fascia, Platysma, and integument. By 
its deep surface , with the Scaleni, brachial plexus, sheath of the common carotid 
artery, and internal jugular vein, the descendens noni nerve, Sterno-thyroid and 
Thyro-liyoid muscles. 

Nerves. All the muscles of this group, excepting the Thyro-liyoid, which is 
supplied by the hypoglossal, receive their nerves from the loop of communication 
between the descendens and communicans noni. 

Actions . These muscles serve to depress the larynx and hyoid bone, after these 
parts have been drawn up with the pharynx in the act of deglutition. The Omo- 
hvoid muscles not only depress the hyoid bone, but carry it backwards, and to 
one or the other side. The muscles are also tensors of the cervical fascia. The 
Thyro-hyoid may act as an elevator of the thyroid cartilage, when the hyoid bone 
ascends, drawing upwards the thyroid cartilage behind the os hyoides. 

Suprahyoid Region (Figs. 136, 137). 

3. Elevators of the Os Hyoides — Depressors of the Lower Jaw. 

Digastricus. Mylo-hyoid. 

Stylo-hyoid. Genio-hyoid. 

Dissection. To dissect these muscles, a block should be placed beneath the back of the 
neck, and the head drawn backwards, and retained in that position. On the removal of the 
deep fascia, the muscles are at once exposed. 

The Digastric , so called from its consisting of two fleshy bellies united bv an 
intermediate rounded tendon, is a small muscle, situated immediately beneath the 
side of the body of the lower jaw, and extending in a curved form,, from the side 
of the head to the symphysis of the jaw. The posterior belly , longer than the v 
anterior, arises from the digastric groove on the inner side of the mastoid process 
of the temporal hone, and passes downwards, forwards, and inwards. The ante- 
rior belly , being reflected upwards and forwards, is inserted into a depression 
on the inner side of the lower border of the jaw, close to the symphysis. The 
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tendon of this muscle perforates the Stylo-hyoid, and is held in connection 
with the side of the body of the hyoid bone by an aponeurotic loop, lined bv a 
synovial membrane. A broad aponeurotic layer is given off from the tendon of 
the digastric on each side, which is attached to the hyoid bone : this is termed the 
suprahyoid aponeurosis. It forms a strong layer of fascia between the anterior 
portion of the two muscles, and forms a firm investment for the other muscles of 
the suprahyoid region, which lie beneath it. 

The Digastric muscle divides the anterior superior triangle of the neck into 
two smaller triangles; the upper, or submaxillary, being bounded above by the 
lower jaw; below, by the two bellies of the Digastric muscle: the lower, or supe¬ 
rior carotid triangle, being bounded above by the posterior belly of the Digastric* 
behind, by the Sterno-mastoid; below, by the Omo-hyoid (Fig. 130). 

Relations. By its superficial surface, with the Platysma, Sterno-mastoid, part 
of the Stylo-hyoid muscle, and the parotid and submaxillary glands. By its deep 
surface , its anterior belly lies on the Mylo-hyoid, the posterior belly lies on the 
Stylo-glossus, Stylo-pharyngeus, and Ilyo-glossus muscles, the external carotid 
and its lingual and facial branches, the internal carotid, internal jugular vein, and 
hypoglossal nerve. 

The Stylo-hyoid is a small, slender muscle, lying in front of, and above, the 
posterior belly of the Digastric. It arises from the middle of the outer surface of 
the styloid process; and, passing downwards and forwards, is inserted into the 
body of the hyoid bone, just at its junction with the greater cornu, and imme¬ 
diately above the Omo-hyoid. 

This muscle is perforated near its insertion by the tendon of the Digastric 
muscle. 

Relations. By its superficial surface, with the Sterno-mastoid and Digastric 
muscles, the parotid and submaxillary glands. Its deep surface lias the same re¬ 
lations as the posterior belly of the Digastric. 

Dissection. The Digastric and Stylo-hyoid muscles should be removed, in order to expose 
the next muscle. 

1 he Mylo-hyoid is a fiat triangular plane of muscular fibre, situated imme¬ 
diately beneath the anterior belly of the Digastric, and forming, with its fellow 
of the opposite side, a muscular floor for the cavity of the mouth. It arises from 
the whole length of the mylo-hyoid ridge, from the symphysis in front, to the last 
molar tooth behind. I he posterior fibres pass obliquely forwards, to be inserted 
into the body of the os hyoides. The middle and anterior fibres are inserted into 
the median fibrous raphe, where they join at an angle with the fibres of the oppo¬ 
site muscle. Ibis median raphe is sometimes wanting; the muscular fibres of the 
two sides are then directly continuous with one another. 

Relations. By its superficial or inferior surface with the Platysma, the ante¬ 
rior belly of the Digastric, the suprahyoid fascia, the submaxiliary gland, and 
submental vessels. By its deep or superior surface , with the Genio-hyoid, part 
of the 11\o-glossus, and Stylo-glossus muscles, the lingual and gustatory nerves, 
the sublingual gland, and the buccal mucous membrane. Wharton’s duet curves 
around its posterior border in its passage to the mouth. 

Dissert ton. 1 he Mylo-hyoid should now be removed, in order to expose the muscles 
which lie beneath ; this is effected by detaching it from its attachments to the hyoid bone 
and jaw, and separating it by a vertical incision from its fellow of the opposite side. 

I he Genio-hyoid is a narrow slender muscle, situated immediately beneath the 
innei hoi del oi the preceding. It arises from the inferior genial tubercle on the 
, inner side of the symphysis of the lower jaw, and descends downwards and back¬ 
wards, to be inserted into the anterior surface of the body of the os hyoides. This 
muscle lies in close contact with its fellow of the opposite side, and increases 
slightly m breadth as it descends. 

dictations. It lies between the Mylo-hyoid and the Genio-hyo-glossus muscles. 
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Nerves. The Digastric is supplied, its anterior belly, by the mylo-hyoid branch 
of the inferior dental; its posterior belly, by the facial uwl glosso-pharyngeal; the 
Stylo-hyoid, by the facial and glosso-pharyngeal; the Mylo-hvoid, by the mylo¬ 
hyoid branch of the inferior dental; the Genio-hyoid, by the lingual. 

Actions. This group of muscles performs two very important actions. They 
raise the hyoid bone, and with it the base of the tongue, during the act of degluti¬ 
tion ; or, when the hyoid bone is fixed by its depressors, and those of the larynx, 
they depress the lower jaw. During the first act of deglutition, when the mass is 
being driven from the mouth into the pharynx, the hyoid bone, and with it the 
tongue, is carried upwards and forwards by the anterior belly of the Digastric, the 
Mylo-hyoid, and Genio-hyoid muscles. In the second act, when the mass is pass¬ 
ing, the direct elevation of the hvoid bone takes place by the combined action of 
all the muscles; and, after the food has passed, the hyoid bone is carried upwards 
and backwards by the posterior belly of the Digastric and Stylo-hyoid muscles, 
which assists in preventing the return of the morsel into the cavity of the mouth. 

4. Lino r a i. Region. 

Genio-hyo-glossus. Lingualis. 

1 Iyo-glossus. Sty lo-glossus. 

Palato-fflossus. 

Dissection. After completing the dissection of the preceding muscles, saw through the 
lower jaw, just external to the symphysis. The tongue should then be drawn forwards with 
a hook, and its muscles, which are thus put on the stretch, may be examined. 

Fig. 13b.—Muscles of the Tongue. Left Side. 


The Gcnio-hyo-glosius has received its name from its triple attachment to the 
chin, hyoid bone, and tongue: it is a thin, flat, triangular muscle, placed vertically 
in the middle line, its apex corresponding with its point of attachment to the lower 
jaw, its base with its insertion into the tongue and hyoid bone. It arises bv a 
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short tendon from the superior genial tubercle on the inner side of the symphysis 
of the chin, immediately above the (lenio-hyoid : from this point the muscle spreads 
out in a fan-like form, the inferior fibres passing downwards, to be inserted into 
the upper part of the body of the hyoid bone, a few being continued into the side 
of the pharynx ; the middle fibres passing backwards, and the anterior ones up¬ 
wards and forwards, to be attached to the whole length of the under surface of the 
tongue, from the base to the apex. 

Relations. By its internal surface , it is in contact with its fellow of the opposite 
side, from which it is separated, at the back part of the tongue, by a fibro-cellular 
structure, which extends forwards through the middle of the organ. By its ex¬ 
ternal surface , with the Lingualis, Hyo-glossus, and Stylo-glossus. the lingual 
artery and hypoglossal nerve, the gustatory nerve, and the sublingual gland. By 
its upper bonier , with the mucous membrane of the floor of the mouth. By its 
lower bonier , with the Genio-hyoid. 

The Hyo-glossus is a thin, flat, quadrilateral plane of muscular fibres, arising 
from the body, the lesser cornu, and whole length of the greater cornu of the livoid 
bone, and, passing almost vertically upwards, is inserted into the side of the 
tongue, between the Stylo-glossus and Lingualis. Those fibres of this muscle which 
arise from the body are directed upwards and backwards, overlapping those from 
the greater cornu, which are directed obliquely forwards. Those from the lesser 
cornu extend forwards and outwards along the side of the tongue, under cover of 
the portion arising from the body. 

The difference in the direction of the fibres of this muscle, and their separate 
origin from different segments of the hyoid bone, led Albinus and other anato¬ 
mists to describe it as three muscles, under the names of the Basio-glossus,* the 
Cerato-glossus, and the Chondro-glossus. 

Relations . By its external surface , with the Digastric, the Stylo-hyoid, Stylo¬ 
glossus, and Mylo-hyoid muscles, the gustatory and hypoglossal nerves, Wharton’s 
duct, and the sublingual gland. Bv its deep surface , with the Genio-hyo-glossus, 
Lingualis, and the origin of the Middle constrictor muscle of the pharynx, the 
lingual artery, and the glosso-pharyngeal nerve. 

The Lingualis is a longitudinal band of muscular fibres, situated on the under 
surface of the tongue, lying in the interval between the Hyo-glossus and the 
(renio-hyo-glossus, and extending from the base to the apex of that organ. Pos- 
teriorly, some of its fibres are lost in the base of the tongue, ami others are 
attached to the hyoid bone. It blends with the fibres of the Stylo-glossus, in front 
of the Ilyo-glossus, and is continued forwards as far as the apex of the tongue. It 
is in relation, by its under surface, with the ranine artery. 

1 he 8tylo-glos*us, the shortest and smallest of the three styloid muscles, arises 
from the anterior and outer side of the styloid process, near its centre, and from 
the stylo-maxillary ligament, to which its fibres in most cases arc attached by a thin 
aponeurosis. Passing downwards and forwards, so as to become nearly horizontal 
in its direction, it divides upon the side of the tongue into two portions; one Ion* 
git udinal, which is inserted along the side of the tongue, blending with the fibres 
of the Lingualis, in front of the Hyo-glossus; the other oblique, which overlap* 
the Hyo-glossus muscle, and decussates with its fibres. 

Relations . By its external surface , from above downwards, with the parotid 
gland, the Internal pterygoid muscle, the sublingual gland, the gustatory nerve, 
and the mucous membrane of the mouth. By its internal surface, w ith the tonsil, 
the Superior constrictor muscle of the pharynx, and the Hyo-glossus muscle. 

I he Palato-gbmusy or Constrictor Istlimi Faitciuin , although one of the muscle* 
of the tongue, serving to draw its base upwards during the act of deglutition, is 
more nearly associated with the soft palate, both in its situation and function; it 
will, consequently, be described with that group of muscles. 

Serves. 1 he muscles of the tongue arc supplied by the hypoglossal nerve, 
excepting the I alato-glossus, which receives its nerves from the palatine branches 
of Meckel’s ganglion. 
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Actions. 1 he movements of the tongue, although numerous and complicated, 
may easily be explained by carefully considering the direction of the fibres of the 
muscles of this organ. The Genio-hyo-glossi, by means of their posterior and 
inferior fibres, draw upwards the hyoid bone, bringing it and the base of the tongue 
forwards, so as to protrude the apex from the mouth. The anterior fibres will 
restore it to its original position by retracting the organ within the mouth. The 
whole, length of these two muscles acting along the middle line of the tongue will 
draw r it downwards, so as to make it concave from before backwards, forming a 
channel along which fluids may pass towards the pharynx, as in sucking. The 
Hyo-glossi muscles draw down the sides of the tongue, so as to render it convex 
from side to side. 1 lie Linguales, by drawing downwards the centre and apex of 
the tongue, render it convex from before backwards. The Palato-glossi draw the 
base of the tongue upwards, and the Stylo-glossi upwards and backwards. 

5. Pharyngeal Region. 

Constrictor Inferior. Constrictor Superior. 

Constrictor Medius. Stylo-pharyngeus. 

Palato-pharyngeus. 

Dissection (Fig. 130). In order to examine the muscles of the pharynx, cut through the 
trachea and oesophagus just above the sternum, and draw them upwatds by dividing the loose 
areolar tissue connecting the pha¬ 
rynx with the front of the verte¬ 
bral column. The parts being 
drawn well forwards, the edge of 
the saw should be applied immedi¬ 
ately behind the styloid processes, 
and the base of the skull sawn 
through from below upwards. 

The pharynx and mouth should 
then be stuffed with tow, in order 
to distend its cavity and render 
the muscles tense and easier of 
dissection. 

The Inferior Constrictor, the 
most superficial and thickest of 
the three, arises from the side 
of the cricoid and thyroid car¬ 
tilages. To the cricoid carti¬ 
lage it is attached in the inter¬ 
val between the crico-thyroid, 
in front, and the articular facet 
for the thyroid cartilage behind. 

To the thyroid cartilage, it is 
attached to the oblique line on 
the side of the great ala, the 
cartilaginous surface behind it. 
nearly as far as its posterior 
border, and to the inferior 
cornu. From these attach¬ 
ments, the fibres spread backwards and inwards, to be inserted into the fibrous 
raphe in the posterior median line of the pharynx. The inferior fibres arc hori¬ 
zontal, and overlap the commencement of the (esophagus; the rest ascend, increas¬ 
ing in obliquity, and overlap the Middle constrictor. The superior laryngeal nerve 
passes near the upper border, and the inferior, or recurrent laryngeal, beneath the 
lower border of this muscle, previous to their entering the larynx. 

Delations. It is covered by a dense cellular membrane which surounds the 
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entire pharynx. Behind, it lies on the vertebral column and the Longus colli. 
L iterally , it is in relation with the thyroid gland, the common carotid artery, ami 
the Sterno-thvroid muscle. By its internal surface , with the Middle constrictor, 
the Stylo-pharyngeus, Palato-pharyngeus, and the mucous membrane of the 
pha rynx. 

The Middle Constrictor is a flattened, fan-shaped muscle, smaller than the pre¬ 
ceding, and situated on a plane anterior to it. It arises from the whole length of 
the upper border of the greater cornu of the hyoid bone, from the apex of this 
cornu by a tendinous origin, from the lesser cornu, and from the stylo-hyoidean 
ligament. The fibres diverge from their origin in various directions; the lower 
ones descending and being overlapped by the Inferior constrictor, the middle fibres 
passing transversely, and the upper fibres ascending to cover in the Superior con¬ 
strictor. It is inserted into the posterior median fibrous raphe, blending in the 
middle line with the fibres of the opposite muscle. 

/{elutions. This muscle is separated from the Superior constrictor by the glosso¬ 
pharyngeal nerve and the Stylo-pharyngeus muscle; and from the Inferior constric¬ 
tor by the superior laryngeal nerve. Behind, it lies on the vertebral column, the 
Longus colli, and the Rectus antieus major. On each side it is in relation with the 
carotid vessels, the pharyngeal plexus, and some lymphatic glands. Near its 
origin, it is covered by the hyo-glossus, from which it is separated by the lingual 
artery. It covers in the Superior constrictor, the Stylo-pharyngeus, the Palato- 
pharyngeus, and the mucous membrane. 

The Superior Constrictor is a quadrilateral plane of muscular fibres, thinner and 
paler than those of the other Constrictors, situated at the upper part of the pha¬ 
rynx. It arises from the lower third of the margin of the internal pterygoid plate 
and its hamular process, from the contiguous portion of the palate bone and the 
reflected tendon of the Tensor palati muscles, from the pterygo-maxillary ligament, 
from the alveolar process above the posterior extremity of the mylo-hyoid ridge, 
and by a few fibres from the side of the tongue in connection with the Gcnio-hyo- 
g loss us. From these points, the fibres curve backwards, to be inserted into the 
median raphe, being also prolonged by means of a fibrous aponeurosis to the pha¬ 
ryngeal spine on the basilar process of the occipital bone. Its superior fibres arch 
beneath the Levator palati and the Eustachian tube, the interval between this bor¬ 
der of the muscle and the basilar process being deficient in muscular fibres, and 
closed by fibrous membrane. 

/{elutions. By its outer surface , behind, with the vertebral column. On each 
side , with the carotid vessels, the internal jugular vein, the three divisions of the 
eighth and the ninth nerves, the Middle constrictor which overlaps it, and the 
Stvlo-pharyngeus. Internally . it covers the Palato-pharvngeus and the tonsil, and 
is lined by mucous membrane. 

The Stylo-pharyngeus is a long, slender muscle, round above, broad and thin 
below. It arises from the inner side of the base of the styloid process, passes 
downwards and inwards to the side of the pharynx between the Superior and 
Middle constrictors, and spreading out beneath the mucous membrane, some of its 
fibres are lost in the Constrictor muscles, and others joining with the Palato-pha- 
ryngeus, are inserted into the posterior border of the thyroid cartilage. The 
glosso-pharyngeal nerve runs on the outer side of this muscle, and crosses over it 
in passing forward to the tongue. 

//elutions. JSzternalh /, with the Stylo-glossus muscle, the external carotid artery, 
the parotid gland, and the Middle constrictor. Internally , with the internal caro¬ 
tid, the internal jugular vein, the Superior constrictor, Palato-pharyngcus, and 
mucous membrane. 

Ferres. I he muscles of this group are supplied by branches from the pharyngeal 
plexus and glosso-pharyngeal nerve; and the Inferior constrictor, by an additional 
branch from the external laryngeal nerve. 

Actions. W lien deglutition is about to be performed, the pharynx is drawn 
upwards and dilated in different directions, to receive the morsel propelled into it 
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from the mouth. The Stvlo-pharyngei, which are much farther removed from one 
another at their origin than at their insertion, draw upwards and outwards the 
sides of this cavity, the breadth of the pharynx in the anterior-posterior direction 
being increased, by the larynx and tongue being carried forwards in their ascent. 
As soon as the morsel is received in the pharynx, the elevator muscles relax, the 
hag descends, and the Constrictors contract upon the morsel, and convey it gradually 
downwards into the oesophagus. The pharynx also exerts an important influence 
in the modulation of the voice, especially in the production of the higher tones. 

<>. Palatal 11kg ion. 

Levator Palati. Azygos Uvulse. 

Tensor Palati. Palato-glossus. 

Palato-pharyngeus. 

Detection (Fig 140). Lay open the pharynx from behind, by a vertical incision extending 
from its upper to its lower part, and the posterior surface of the soft palate is exposed 
Having fixed the uvula so as to make it tense, the mucous membrane and irlands should 
he carefully removed from the posterior surface of the soft palate and the muscles of this 
part are at once exposed. 

Fig. 140.—Muscles of the Soft Palate. The Pharynx being laiil oj»en from behind. 



The Levator Palati is a long, thin muscle, placed on the outer side of the pos¬ 
terior aperture of each nasal fossa. It arises from the apex of the basilar surface 
of the petrous portion of the temporal bone and from the adjoining cartilaginous 
portion of the Eustachian tube: after passing into the interior of the pharynx, 
above the upper concave margin of the Superior constrictor, it descends obliquely 
downwards and inwards, its fibres spreading out in the posterior surface of the 
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soft palate as far as the middle line, where they blend with those of the opposite 
side. 

Relations. Externally , with the Tensor palati and Superior constrictor. Inter- 
nally , it is lined by the mucous membrane of the pharynx. Posteriorly, with the 
mucous lining of the soft palate. This muscle must be removed and the pterygoid 
attachment of the Superior constrictor dissected away, in order to expose the next 
muscle. 

The Circumflexus or Tensor Palati is a broad, tliin. flat muscle, placed on the 
outer side of the preceding, and consisting of two distinct portions, a vertical and 
horizontal. The vertical portion arises by a broad, thin, and flat lamella from the 
scaphoid fossa at the base of the internal pterygoid plate, its fibres of origin 
extending as far back as the spine of the sphenoid: it also arises from the anterior 
aspect of the cartilaginous portion of the Eustachian tube, descending vertically 
downwards between the internal pterygoid plate and the inner surface of the 
Internal pterygoid muscle; it terminates in a tendon which winds around the 
hamular process, being retained in this situation by a tendon of origin of the 
Internal pterygoid muscle, and lubricated by a synovial membrane. The tendon 
or horizontal portion then passes horizontally inwards, and expands into a broad 
aponeurosis on the anterior surface of the soft palate, which unites in the median 
line with the aponeurosis of the opposite muscle, the fibres of which are attached 
anteriorly to the transverse ridge on the posterior border of the horizontal portion 
of the palate bone. 

Relations . Externally , with the Internal pterygoid. Internally , with the 
Levator palati, from which it is separated by the Superior constrictor, and the in¬ 
ternal pterygoid plate. In the soft palate its aponeurotic expansion is anterior to 
that oi the Levator palati, being covered by mucous membrane. 

The Azygos Uvulce is not a single muscle as implied by its name, but a pair of 
small cylindrical fleshy fasciculi, placed side by side in the median line of the soft 
palate. Each muscle arises from the posterior nasal spine of the palate hone, 
and front the contiguous tendinous aponeurosis of the soft palate, and descending 
vertically downwards, is inserted into the uvula. 

Relations. Anteriorly , x\ith the tendinous expansion of the Levatorcs palati; 
behind , with the mucous membrane. 

The two next muscles are exposed by removing the mucous membrane which covers the 
pillars of the soft palate on each side throughout their whole extent. 

The Palatoglossus or Constrictor Istknii Faucium , is a small fleshy fasci¬ 
culus, narrower in the middle than at either extremity, forming, with the mucous 
membrane covering its surface, the anterior pillar of the soft palate. It arises from 
the soft palate on each side of the uvula, and passing forwards and outwards in 
front of the tonsil, is inserted into the side and upper surface of the tongue, where 
it blends with the fibres of the Stylo-glossus muscle. In the soft palate, the fibres 
of origin of this muscle are continuous with those of the opposite side, and with 
the Palato-pharyngeus. 

I he Palatxhjdiaryngcus is a long fleshy fasciculus, narrower in the middle 
than at either extremity, forming, with the mucous membrane covering its surface, 
the posterior pillar of the soft palate. It is separated from the preceding by an 
angular interval, in which the tonsil is lodged. It arises from (he soft palate by an 
expanded fasciculus, its fibres being divided into two unequal parts by the Levator 
palati, and being continuous partly with the muscle of the opposite side, ami 
partly with the fibrous aponeurosis of the palate. Passing outwards and down¬ 
wards behind the tonsil, it joins the Stylo-pharyngcus, and is inserted with it into 
the posterior border of the thyroid cartilage, some of its fibres being lost on the 
side of the pharynx. 

Relations. In the soft palate, its anterior and posterior surfaces are covered by 
mucous membrane, from which it is separated by a layer of palatine glands. By 
its superior border, it is in relation with the Levator palati. Where it forms the 
posterior pillar of the fauces, it is covered by mucous membrane, excepting on its 
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outer surface. In the pharynx , it lies between the mucous membrane anti the 
constrictor muscles. 

Nerves. 1 he Tensor palati is supplied by a branch from the otic ganglion; the 
other muscles by the palatine branches of Meckel's ganglion. 

Actions . When the morsel of food has been driven backwards into the fauces by 
the pressure of the tongue against the hard palate, the Palato-glossi muscles, the 
constrictors of tlie fauces, contract behind it. the soft palate is slightly raised by 
the Levator palati, and made tense by the Tensor palati. and the Palato-pha- 
ryngei contract, and come nearly together, the Uvula filling up the slight interval 
between them. By these means, the food is prevented passing into the upper part 
of the pharynx, or the posterior nares : at the same time the latter muscles form 
an inclined plane, directed obliquely downwards and backwards, along which the 
morsel descends into the pharynx. 

Surr/tcal Ah tttom//. The muscles of the soft palate should he carefully dissected, the rela¬ 
tions they bear to the surrounding parts especially examined, and their action attentively 
studied upon the dead subject, as the surgeon is required to divide one or more of these 
muscles in the operation of staphylorraphy. Mr. Fergusson has shown that in the congeni¬ 
tal deficiency called <l< ft pahttr, the edges of the fissure arc forcibly separated by the action 
of the Levatores palati and Falato-pharyngoi muscles, producing very considerable impedi¬ 
ment to the healing process after the performance of the operation for uniting their margins 
by adhesion : he has, consequently, recommended the division of these muscles as one of the 
most important steps in the operation: by these mmiis, the flaps are relaxed, lie perfectly 
loose and pendulous, ami are easily brought and retained in apposition. The Palato-pha- 
ryngei may be divided by cutting across the posterior pillar of the soft palate, just below tin- 
tonsil, with a pair of blunt-pointed curved scissors, and the anterior pillar may be divided 
also. To divide the Levator palati, the plan recommended by Mr. Pollock is to be greatly 
preferred. The flap being put upon the stretch, a double-edged knife is passed through the 
soft palate just on the inner side of tile liamular process, and above the line of* the Levator 
palati. The handle being now alternately raised and depressed, a sweeping cut is made 
along the posterior surface of the soft palate, aud the knife withdrawn, leaving but a small 
opening in the mucous membrane on the anterior surface. If this operation is performed 
on the dead body, and the parts afterwards dissected, the Levator palati will be found com¬ 
pletely divided. 

7. Vertebral Region (Anterior). 

Rectus Capitis Anticus Major. Rectus Lateralis. 

Rectos Capitis Anticus Minor. Longus Colli. 

The Rectus Capitis Anticus Major (Fig. 141), broad and thick above, narrow 
below, appears like a continuation upwards of the Scalenus anticus. It arises by 
four tendons from the anterior tubercles of the transverse processes of the third, 
fourth, fifth, and sixth cervical vertebras and ascends, converging towards its fel¬ 
low of the opposite side, to be inserted into the basilar process of the occipital 
bone. 

Relations. By its anterior surface , with the pharynx, the sympathetic nerve, and 
the sheath inclosing the carotid artery, internal jugular vein, and pneumogastric 
nerve. By its posterior surface , with the Longus colli, the Rectus anticus minor, 
and the upper cervical vertebrae. 

The Rectus Capitis Anticus Minor is a short muscle, situated immediately be¬ 
neath the upper part of the preceding. It arises from the anterior surface of the 
lateral mass of the atlas, and from the root of its transverse process : passing 
obliquely upwards and inwards, it is inserted into the basilar process immediately 
behind the preceding muscle. 

Relations. By its anterior surface y with the Rectus anticus major. Bv its pos¬ 
terior surface , with the anterior part of the occipito-atlantal articulation. Exter- 
nail//, with the superior cervical ganglion of the sympathetic. 

The Rectus Lateralis is a short, fiat muscle, situated between the transverse 
process of the atlas and the jugular process of the occipital hone. It arises from 
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the upper surface of the transverse process of the atlas, ami is inserted into the 
under surface of the jugular process of the occipital bone. 

/il lations. By its anterior surface , with the internal jugular vein. By its pos¬ 
terior surface, with the vertebral artery. 

The Long us Colli is a long, flat muscle, situated on the anterior surface of the 
spine, between the atlas and the third dorsal vertebra, being broad in the middle, 
narrow and pointed at each extremity. It consists of three portions, a superior 
oblique, an inferior oblique, and a vertical portion. 

The superior oblvjue portion arises bv a narrow tendon from the tubercle on the 
anterior arch of the atlas, and, descending obliquely outwards, is inserted into the 
anterior tubercles of the transverse processes of the third, fourth, and fifth cervical 
vertebrae. 

The inferior oblique portion , the smallest part of the muscle, arises tendinous 
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from the transverse processes of the fifth and sixth cervical vertebra?, and, passing 
obliquely inwards, is inserted into the bodies of the first two or three dorsal vertebra?. 

1 he vertical portion lies directly on the front of the spine, and is extended be¬ 
tween the bodies of the second, third, and fourth cervical vertebrae above, and the 
bodies of the three lower cervical and the three upper dorsal below. 

Relations. By its anterior surface , with the pharynx, the oesophagus, sympa¬ 
thetic nerve, the sheath of the carotid artery, internal jugular vein, and pneumo- 
gastric nerve, inferior thyroid artery, and* recurrent ‘laryngeal nerve. Bv its 
posterior surface , with the cervical and dorsal portions of the spine. 


LATERAL VERTEBRAL REGION. 
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8. Vertebral Region (Lateral). 

Scalenus Anticus. Scalenus Modi us. 

Scalenus Posticus. 

The Scalenus Anticus is a triangular muscle, situated deeply at the side of the 
neck, behind the Sterno-mastoid. It arises by a narrow, Hat tendon from the 
tubercle on the inner border and upper surface of the first rib, and ascending ver¬ 
tically upwards, is inserted into the anterior tubercles of the transverse processes 
of the third, fourth, fifth, and sixth cervical vertebrae. The lower part of this 
muscle separates the subclavian artery and vein ; the latter being in front, and the 
former, with the brachial plexus, behind. 

Relations. By its anterior surface., with the Sterno-mastoid and Omo-hyoid 
muscles, the transversal is Colli, and descending cervical arteries, and the phrenic 
nerve. By its posterior surface, with the subclavian artery, and brachial plexus 
of nerves. It is separated from the Longus colli on the inner side by the subcla¬ 
vian artery. 

The Scalenus Jlcdius, the largest and longest of the three Scaleni, arises, by a 
broad origin, from the upper surface of the first rib, behind the groove for the 
subclavian artery, as far back as the tubercle, and ascending along the side of 
the vertebral column, is inserted, by separate tendinous slips, into the posterior 
tubercles of the transverse processes of the six lower cervical vertebrae. It is 
separated from the Scalenus anticus by the subclavian artery below, and the 
cervical nerves above. 

Relations . By its external surface , with the Sterno-mastoid; it is crossed by the 
clavicle and Omo-hyoid muscle. To its outer side, is the Levator anguli scapula? 
and the Scalenus posticus muscle. 

The Scalenus Posticus, the smallest of the three Scaleni, arises by a thin tendon 
from the outer surface of the second rib, behind the attachment of the Serratus 
magnus, and enlarging as it ascends, is inserted, by two or three separate tendons, 
into the posterior tubercles of the transverse processes of the two or three lower 
cervical vertebrae. This is the most deeply placed of three Scaleni, and is occa¬ 
sionally blended with the Scalenus medius. 

Nerves. The Rectus capitis anticus major and minor are supplied by the subocci- 
pital and deep branches of the cervical plexus; the Rectus lateralis by the subocci- 
pital; and the Longus colli and Scaleni by branches from the lower cervical nerves. 

Actions. The Rectus anticus major and minor are the direct antagonists of 
those placed at the back of the neck, serving to restore the head to its natural 
position, when drawn backwards by the posterior muscles. These muscles also 
serve to bow the head forwards. The Longus colli will flex and slightly rotate 
the cervical portion of the spine. The Scaleni muscles, taking their fixed point 
from below, draw down the transverse processes of the cervical vertebrae, Hexing 
the spinal column to one or the other side. If the muscles of both sides act. the 
spine will be kept erect. When taking their fixed point from above, they elevate 
the first and second ribs, and are, therefore, inspiratory. 

MUSCLES AND FASCIiE OF TIIE TRUNK. 

The muscles of the trunk may be subdivided into four groups. 

1. Muscles of the Back. 3. Muscles of the Thorax. 

2. Muscles of the Abdomen. 4. Muscles of the Perimeum. 

Muscles of the Back. 

The Muscles of the Back are very numerous, and may be subdivided into five 
layers. 

First Layer. Second Layer. 

Trapezius. Levator anguli scapulae. 

Latissimus dorsi. Rhomboideus minor. 

Rhomboideus major. 
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Third Layer. 

Scrratus posticus superior. 

Serratus posticus inferior. 

Splenius capitis. 

Splenius colli. 

Fourth Layer. 

Sacral and Lumbar Regions . 
Erector Spime. 

Dorsal Region . 
Sacro-lumbalis. 

Musculus accessorius ad sacro-lumbalcm. 
Longissimus dorsi. 

Spinalis dorsi. 

Cervical Region . 

Cervicalis ascendens. 

Transversalis cervicis. 


Trachelo-inastoid. 
Complex us. 
Biventer cervicis. 
Spinalis cervicis. 


Fifth Layer. 

Semispinalis dorsi. 

Semispinalis colli. 

Multifidus spime. 

Rotatores spiiue. 

Supraspinales. 

Interspinales. 

Extensor coccygis. 

In ter trans versales. 

Rectus posticus major. 

Rectus posticus minor. 

Obliquus superior. 

Obliquus inferior. 

First Layer. 

Trapezius. Latissimus Dorsi. 

Dtmctton (Fig. 14*2 ). The body should be placed in the prone position, with the arms 
extended over the sides of the table, and the chest and abdomen supported by several 

blocks so as to render the muscles tense. An 
Fig. 1*12.' —Direction of the Muscles of the Rack, incision should then be made along the middle 

line of the back, from the occipital protube¬ 
rance to the coccyx. From the upper end of 
this, a transverse incision should extend to the 
mastoid process ; and from the lower end a third 
incision should be made along the crest of the 
ilium to about its middle. This large inter¬ 
vening space, for convenience of dissection, 
should he subdivided by a fourth incision, ex¬ 
tending obliquely from the spinous process of 
the last dorsal vertebra, upwards and outwards, 
to the acromion process. This incision corre¬ 
sponds with the lower border of the Trapezius 
muscle. The flaps of the integument >hould 
then be removed in the direction shown in the 
accotn panyi ng fi g u re. 

The Trapezius is a broad, flat, trian¬ 
gular muscle, placed immediately beneath 
the skin, and covering the upper and back 
part of the neck and shoulders. It arises 
from the occipital protuberance and inner 
third of the superior curved line of the 
occipital hone; from the ligamentum 
nuchas, the spinous processes of the 
seventh cervical, and all the dorsal ver¬ 
tebra?, and from the corresponding por¬ 
tion of the supraspinous ligament. From 
these points the muscular fibres proceed, 
the superior ones downwards and out¬ 
wards, the inferior ones upwards and 
n , outwards, and the middle fibres horizon- 

ally, and arc inserted, the superior ones curving forwards into the outer third of 
the posterior border of the clavicle, the middle fibres into the upper margin of the 
acromion process, and into the whole length of the upper border of the spine of 
t s capua, the inferior fibres converge near the scapula, and are attached 
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Fig. 143.—Muscles of the Back. On the Left Side is exposed the First Layer; 
on the Right Side, the Second Layer and part of the Third. 
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to a triangular aponeurosis, which glides over a small triangular surface at the 
inner extremity of the spine, and is inserted into a small tubercle in immediate 
connection with its outer part. The Trapezius is fleshy in the greater part of 
its extent, but tendinous at its origin and insertion. At its occipital origin, it h 
connected to the hone by a thin fibrous lamina, firmly adherent to the skin, and 
wanting the lustrous, shining appearance of aponeurosis. At its origin from the 
spines of the vertebrse, it is connected by means of a broad semi-elliptical aponeu¬ 
rosis. which occupies the space between the sixth cervical and the third dorsal 
vertebra?, and forms, with the muscle of the opposite side, a tendinous ellipse. 
The remaining part of the origin is effected by numerous short tendinous fibres. 
If the Trapezius is dissected on both sides, the two muscles resemble a trapezium, 
or diamond-shaped quadrangle; two angles, corresponding to the shoulders; a 
third, to the occipital protuberance; and the fourth, to the spinous process of the 
last dorsal vertebra. 

The clavicular insertion of this muscle varies as to the extent of its attachment; 
it sometimes advances as far as the middle of the clavicle, and may even become 
blended with the posterior edge of the Sterno-mastoid, or overlap its margin. This 
should be borne in mind in the operation for tying the subclavian artery. 

Relations. By its superficial surface , with the integument to which it is closelv 
adherent above, but separated below bv an aponeurotic lamina. By its deep sur¬ 
face, in the neck, with the Complexus, Splenius, Levator anguli scapulae, and 
Rhomboideus minor; in the back, with the Ilhomboideus major, Supraspinatus, 
Infraspinatus, a small portion of the Serratus posticus superior, the intervertebral 
aponeurosis which separates it from the Erector spina?, and with the Latissimus 
dorsi. The spinal accessory nerve passes beneath the anterior border of this 
muscle, near the clavicle. The outer margin of its cervical portion forms the 
posterior boundary of the large posterior triangle of the neck, the other boundaries 
being the Sterno-mastoid in front, and the clavicle below. 

I lie Lt (/anient u/n Euchre (big. 143) is a thin band of condensed cellulo-fihrous 
membrane, placed in the line of union between the two Trapezii in the neck. It 
extends from the external occipital protuberance to the spinous process of the 
seventh cervical vertebra, where it is continuous with the supraspinous ligament, 
from its anterior surface, a fibrous slip is given off to the spinous processes of 
each of the cervical vertebrae, excepting the atlas, so as to form a septum between 
the muscles on each side ol the neck. In the human subject it is merely the rudi¬ 
ment of an important elastic ligament, which serves to sustain the weight of the 
head in some of the lower animals. 

I he Latissnnus Dorsi is a broad flat muscle, which covers the lumbar and 
huvei half of the dorsal regions, and is gradually contracted into a narrow fasci¬ 
culus at its insertion into the humerus. It arises by tendinous fibres from the 
spinous processes of the six inferior dorsal, from those of the lumbar and sacral 
\wrtebra?, and from the supraspinous ligament. Over the sacrum, the aponeurosis 
of this muscle blends with the tendon of the Erector spinae. It also arises from 
the external lip of the crest of the ilium, behind the origin of the external oblique, 
and by fleshy dictations from the three or four lower ribs, being interposed be¬ 
tween similar processes, of the External oblique muscle. From this extensive 
m igm the fibres pass in different directions, the upper ones horizontally, the 
middle ones obliquely upwards, and the lower ones vertically upwards, so as to 
comeige and form a thick fasciculus, which crosses the inferior angle of the 
scapula, and occasionally receives a few fibres from it. The muscle then curves 
around the lower border of the Teres major, and is twisted upon itself, so that 
the superior fibres become at first posterior and then inferior, and the vertical 
1 ues at first anterior and then superior. It then terminates in a short quadri- 
!* t( ] 1 tendon, about three inches in length, which, passing in front of the tendon 
° * Ie ( ‘ K / S major, is inserted into the bottom of the bicipital groove of the humerus, 
afiove the insertion of the tendon of the Pectoralis major. The lower border of 
the tendon of this muscle is united with that of the Teres major, the surfaces of 
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the two being separated by a synovial bursa : a second synovial bursa is interposed 
between the muscle and the inferior angle of the scapula. 

The origin of this muscle from the spine and ilium is effected by an aponeu¬ 
rosis, which assists in forming the sheath for the Erector spina?. Its costal 
attachment takes place by means of three or four fleshy slips, which interdigitate 
with the External oblique muscle of the abdomen. 

/illations. Its superficial surface is subcutaneous, excepting at its upper part, 
where it is covered by the Trapezius. By its deep surface , it is in relation with 
the Erector spime, the Serratus posticus inferior. Intercostal muscles and ribs, the 
Serratus magnits, inferior angle of the scapula, Khomboideus major, Infraspinatus, 
and Teres major. Its external margin is separated below, from the external 
oblique, by a small triangular interval; and another triangular interval exists 
between its superior border and the margin of the Trapezius, in which the Inter¬ 
costal and Khomboideus major muscles are exposed. 

Nerves . The Trapezius is supplied by the spinal accessory and cervical plexus; 
the Latissimus dorsi, by the subscapular nerves. 

Second Layer. 

Levator Anguli Scapula?. Khomboideus Minor. 

Khomboideus Major. 

Disurf ion. The Trapezius must be removed in order to expose the next layer; to effect 
this, the muscle must he detached from its attachment to the clavicle and spine of the sca¬ 
pula, and turned back towards the spine. 

The Levator Anguli Scapula * is a long, thick, and somewhat flattened muscle, 
situated at the posterior part and side of the neck. It arises by four tendons from 
the posterior tubercles of the transverse processes of the three or four upper cer¬ 
vical vertebra?; these becoming fleshy are united so as to form a flat muscle, which, 
passing downwards and backwards, is inserted into the posterior border of the 
scapula, between the superior angle and the triangular smooth surface at the root 
of the spine. 

Relations . By its superficial surface, with the integument. Trapezius, and Stcrno- 
mastoid. By its deep surface , with the Splenius colli. Transversal is colli, Cervi- 
calis ascendens, and Serratus posticus superior, and with the transverse cervical 
and posterior scapular arteries. 

The Rhomboideus Minor arises from the ligamenturn.nucha?, and spinous pro¬ 
cesses of the seventh cervical and first dorsal vertebrae, its fibres of origin being 
intimately united with those of the Trapezius. Passing downwards and outwards, 
it is inserted into the margin of the triangular smooth surface at the root of the 
spine of the scapula. This small muscle is usually separated from the Khom¬ 
boideus major by a slight cellular interval. 

The Rhomboideus Major is situated immediately below the preceding, the adja¬ 
cent margins of the two being occasionally united. It arises by tendinous fibres 
from the spinous processes of the four or five upper dorsal vertebrae and their 
interspinous ligaments, and is inserted into the posterior border of the scapula, 
between the triangular surface at the base of the spine and the inferior angle. 
The insertion of this muscle takes place by means of a narrow, tendinous arch, 
attached above, to the triangular surface near the spine; below, to the inferior angle, 
the arch being connected to the border of the scapula by a thin membrane. A\ ben 
the arch extends, as it occasionally docs, but a short distance, the muscular fibres 
are inserted into the scapula itself. 

Relations. By their superficial surface , with the integument, and Trapezius, 
the Khomboideus major, with the Latissimus dorsi. By their deep surface with 
the Serratus posticus superior, posterior scapular artery, part of the Erector spina?, 
the Intercostal muscles and ribs. 

Nerves. These muscles are supplied by branches from the fifth cervical nerve, 
and additional filaments from the deep branches of the cervical plexus are distri¬ 
buted to the Levator anguli scapulae. 
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Actions. The movements effected by the preceding muscles are numerous, as may 
be conceived from their extensive attachment. If the head is fixed, the upper 
part of the Trapezius will elevate the point of the shoulder, as in supporting 
weights; when the middle and lower fibres arc brought into action, partial rotation 
of the scapula upon the side of the chest is produced. If the shoulders are fixed, 
both Trapezii acting together will draw the head directly backwards, or if only 
one acts, the head is drawn to the corresponding side. 

The Latissimus Dorsi, when it acts upon the humerus, draws it backwards and 
downwards, and at the same time rotates it inwards. If the arm is fixed, the 
muscle may act in various ways upon the trunk ; thus, it may raise the lower ribs 
and assist in forcible inspiration, or if both arms are fixed, the two muscles may 
conspire with the abdominal and great Pectoral muscles in drawing the whole 
trunk forwards, as in climbing, or walking on crutches. 

The Levator Amjuli Sea/>nice raises the superior angle of the scapula after it 
has been depressed by the Trapezius, whilst the Rhomboid muscles carry the infe¬ 
rior angle backwards and upwards, thus producing a slight rotation of the scapula 
upon the side of the chest. If the shoulder be fixed, the Levator scapulae may 
incline the neck to the corresponding side. The Rhomboid muscles, acting together 
with the middle and inferior fibres of the Trapezius, will draw the scapula directly 
backwards towards the spine. 


Splenius. 


Third Layer. 

Serratus Posticus Superior. Serratus Posticus Inferior. 

f Splenius Capitis. 

( Splenius Colli. 

Dissection. The third layer of muscles is brought into view by the entire removal of the 
preceding, together with the Latissimus dorsi. To effect this, the Levator anguli scapula? 
and Rhomboid muscles should be detached near their insertion, and reflected upwards, thus 
exposing the Serratus posticus superior; the Latissimus dorsi should then be divided in the 
middle by a vertical incision carried from its upper to its lower part, and the two halves of 
the muscle reflected. 


The Serratus Post ie us Superior is a thin, flat muscle, irregularly quadrilateral 
in form, and situated at the upper and back part of the thorax. It arises by a 
thin and broad aponeurosis, from the ligamenturn nuchtc and from the spinous pro¬ 
cesses of the last cervical and two or three upper dorsal vertebrae. Inclining 
downwards and outwards, it becomes muscular, and is inserted by four fleshy digi- 
tations, into the upper borders of the second, third, fourth, and fifth ribs, a little 
beyond their angles. 

Relations. By its superficial surface , with the Trapezius, Rhomboidei, and Ser¬ 
ratus magmis. By its deep surface , with the Splenius, upper part of the Erector 
spime, Intercostal muscles and ribs. 

The Serratus Postteus Inferior is situated at the lower part of the dorsal and 
upper part of the lumbar regions: it is of an irregularly quadrilateral form, 
broader than the preceding, and separated from it by a considerable interval. It 
arises by a thin aponeurosis from the spinous processes of the two lower dorsal 
ami two or three upper lumbar vertebrae, and from the interspinous ligaments. 
Passing obliquely upwards and outwards, it becomes fleshy, and divides into four 
flat digitalions, which are inserted into the lower borders of the four lower ribs, a 
little beyond their angles. 

Relations. By its superficial surface , it is covered by the Latissimus dorsi, with 
the aponeurosis ol which its own aponeurotic origin is inseparably blended. By 
its deep surface , with the posterior aponeurosis of the Transversalis, the Erector 
spinae, ribs and Intercostal muscles. Its upper margin is continuous with the ver¬ 
tebral a po neu ros i s. 

I he I ertebral Aponeurosis is a thin aponeurotic lamina, extending along the 
whole length of the posterior part of the thoracic region, serving to bind down the 
Erector spinae, and separating it from those vessels which connect the spine to 
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the upper extremity. It consists of longitudinal and transverse fibres blended 
together, forming a thin lamella, which is attached in the median line to the spi¬ 
nous processes of the dorsal vertebrae; externally, to the angles of the ribs; and 
below, to the upper border of the Serratus posticus inferior and tendon of the Latis- 
simus dorsi ; above, it passes beneath the Serratus posticus superior, and blends 
with the deep fascia of the neck. 

The Serratus posticus superior should now be detached from its origin and turned out¬ 
wards, when the Splenius muscle will be brought into view. 

The Splenius is a broad muscle, situated at the posterior part of the neck and 
upper part of the dorsal region. At its origin, it is a single muscle, narrow and 
pointed in form : but it soon becomes broader, and divides into two portions, which 
have separate insertions. It arises, by tendinous fibres, from the lower half of 
the Ligamentum nuclne, from the spinous processes of the last cervical and of the 
six upper dorsal vertebrae, and from the supraspinous ligament. From this 
origin, the fleshy fibres proceed obliquely upwards and outwards, forming a broad 
fiat muscle, which divides as it ascends into two portions, the Splenius capitis and 
Splenius colli. 

The Splenius capitis is inserted into the mastoid process of the temporal bone, 
and into the rough surface on the occipital bone beneath the superior curved line. 

The Splenius colli is inserted, by tendinous fasciculi, into the posterior tubercles 
of the transverse processes of the three or four upper cervical vertebra?. 

The Splenius is separated from its fellow of the opposite side by a triangular 
interval, in which is seen the Complexus. 

Relations. By its superficial surface , with the Trapezius, from which it is sepa¬ 
rated below by the Rhomhoidei and the Serratus posticus superior. It is also 
covered by the Sterno-mastoid and Levator anguli scapula'. By its deep surface , 
with the Spinalis dorsi, Longissimus dorsi, Seinispinalis eolli, Complexus, Traehelo- 
mastoid, and Transversalis colli. 

Nerves. The Splenius and Superior serratus are supplied from the external 
posterior branches of the cervical nerves; the Inferior serratus, from the external 
branches of the dorsal nerves. 

Actions. The Serrati are respiratory muscles acting in antagonism to each 
other. The Serratus posticus superior elevates the ribs; it is, therefore, an inspi¬ 
ratory muscle; while the Serratus posticus inferior draws the lower ribs downwards, 
and is a muscle of expiration. This muscle is also probably a tensor of the verte¬ 
bral aponeurosis. The Splenii muscles of the two sides, acting together, draw the 
head directly backwards, assisting the Trapezius and Complexus; acting sepa¬ 
rately, they draw the head to one or the other side, and slightly rotate it, turning 
the face to the same side. They also assist in supporting the head in the erect 
position. 

Fothtii Layer. 


Sacral and Lumbar Regions . 

Erector Spina?. 

Dorsal Region. 
Sacro-lumbalis. 

Musculus accessorius ad sacro-lumbalem. 
Longissimus dorsi. 

Spinalis dorsi. 


Cervical Region. 
Cervicalis ascendent*. 
Transversa 1 is cervivis. 
Traehelo-mastoid. 
Complexus. 

Biventer ccrvicis. 
Spinalis cervicis. 


Dissection. To expose the muscles of the fourth layer, the Serrati and vertebral aponeu¬ 
rosis should be entirely removed. The Splenius may then he detached by separating its 
attachments to the spinous processes, and reflecting it outwards. 


The Erectin' Spina* (Fig. 144), and its prolongations in the dorsal and cervical 
regions, fill up the vertebral groove on each side of the spine. They are covered 
in the lumbar region by the lumbar aponeurosis : in the dorsal region, by the 
Serrati muscles and the vertebral aponeurosis: ami in the cervical region, by a 
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Fig J4 i.—Muscles of the Back. Deep Layers. 
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layer of cervical fascia continued beneath the Trapezius. This large muscular and 
tendinous mass varies in size and structure at different parts of the spine. In the 
sacral region, the Erector spina* is narrow and pointed, and its origin chiefly ten¬ 
dinous in structure. In the lumbar region, it becomes enlarged, and forms a large 
fleshy mass. In the dorsal region, it subdivides into two parts, which gradually 
diminish in size as they ascend to be inserted into the vertebrae and ribs, and are 
gradually lost in the cervical region, where a number <>f special muscles are super- 
added, which are continued upwards to the bead, which they support upon the 
spine. 

The Erector spime arises from the sacro-iliac groove, and from the anterior sur¬ 
face of a very broad and thick tendon, which is attached, internally, to the spines 
of the sacrum, to the spinous processes of the lumbar and three lower dorsal ver¬ 
tebrae, and the supraspinous ligament; externally, to the back part of the inner 
lip of the crest of the ilium, aud to the series of eminences on the posterior part 
of the sacrum, representing the transverse processes, where it blends with the 
great sacro-sciatic ligament. The muscular fibres thus arising form a single large 
muscular mass, bounded in front by the transverse processes of the lumbar ver¬ 
tebrae, and by the middle lamella of the fascia of the Transversalis muscle. Oppo¬ 
site the last rib, this mass divides into two parts, one external, the Sacro-lumbalis, 
the other internal and larger, the Longissimus dorsi. 

The Sacro-lumbalis, the external and smaller portion of the Erector spime, is 
inserted, by a series of separate tendons, into the angles of the six lower ribs. If 
this muscle is reflected outwards, it will he seen to he reinforced by a series of 
muscular slips, which arise from the angles of the ribs ; by means of these the 
Sacro-lumbalis is continued upwards, to be connected with the upper ribs, and 
with the cervical portion of the spine, forming two additional muscles, the Mus- 
culus accessorius and the Cervical is ascendens. 

The Musculus Accessorius ad Sacro-lumbalem arises by'separate flattened ten¬ 
dons, from the upper margins of the angles of the six lower ribs; these become 
muscular, and are finally inserted, by separate tendons, into the angles of the six 
upper ribs. 

The Cervicalis Ascendens is the continuation of the Sacro-lumbalis upwards into 
the neck: it is situated on the inner side of the tendons of the Accessorius, arising 
from the angles of the four or five upper ribs, and is inserted, by a series of slender 
tendons, into the posterior tubercles of the transverse processes of the fourth, filth, 
and sixth cervical vertebrje. 

Longissimus Dorsi. The inner portion of the Erector spime, the larger and 
longer of the two, has received the name w Longissimus dorsi. It arises, with 
the Sacro-lumbalis, from the common origin already mentioned. In the lumbar 
region, where it is as yet blended with the Sacro-lumbalis, some of the fibres 
are directed forwards, to be inserted into the posterior surface of the transverse 
processes of the lumbar vertebrae their whole length, into the tubercles at the back 
of the articular processes, and into the layer of lumbar fascia connected with the 
apices of the transverse processes. In the dorsal region, the Longissimus dorsi is 
inserted, by long and thin tendons, into the extremities of the transverse processes 
of all the dorsal vertebrae, and into from seven to eleven ribs between their tubercles 
and angles. 

This muscle is continued upwards to the cranium and cervical portion of the 
spine, by means of two additional slender fasciculi, the Transversalis colli, and 
Trachelo-mastoid. 

The Transversalis Colli, placed on the inner side of the Longissimus dorsi, 
arises, by long, thin tendons, from the summit of the transverse processes of the 
third, fourth, fifth, and sixth dorsal vertebrae, and is inserted, by similar tendons, 
into the posterior tubercles of the transverse processes of the five lower cervical. 

The Trachelo-mastoid lies on the inner side of the preceding, between it and 
the Complexus muscle, ami may he regarded as the continuation of the Longissimus 
dorsi upwards to the head. It arises, by four tendons, from the transverse pro- 
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cesses of the third, fourth, fifth, and sixth dorsal vertebra, and from the articular 
processes of the three or four lower cervical; these joining form a small muscle, 
which ascends to be inserted into the posterior margin of the mastoid process, 
beneath the Splcnius and Stemo-mastoid muscles. This small muscle is almost 
always crossed by a tendinous intersection near its insertion into the mastoid 
process. 

The spinous processes of the upper lumbar and the dorsal vertebra are connected 
together by a series of muscular and tendinous slips, which are intimately connected 
with the Longissimus dorsi, forming, in fact, part of this muscle; it is called the 
Spinalis <lorsi. 

The Spinalis Dorsi is situated at the inner side of the Longissimus dorsi. It 
arises, by three or four tendons, from the spinous processes of the two upper lum¬ 
bar and the two lower dorsal vertebra : these uniting, form a small muscle, which 
is inserted, by separate tendons, into the spinous processes of all the upper dorsal 
vertebra, the number varying from four to eight. It is intimately united with the 
Semispinalis dorsi, which lies beneath it. 

The Spinalis Certncis is a small muscle, connecting together the spinous pro¬ 
cesses of the cervical vertebra, and analogous to the Spinalis dorsi in the dorsal 
region. This muscle varies considerably in its size, and in its extent of attachment 
to the vertebra, not only in different bodies, but on the two sides of the same body. 
It usually arises by fieshy or tendinous fibres, varying from two to four in number, 
from the spinous processes of the fifth and sixth cervical vertebra, and occasionally 
from the first and second dorsal, ami is inserted into the spinous process of the 
axis, and occasionally into the spinous processes of the two vertebra below it. 
This muscle has been found absent in five cases out of twenty-four. 

The Complexus is a broad, thick muscle, situated at the upper and back part of 
the neck, lying beneath the Splenius, the direction of which it crosses obliquely 
from without inwards. It arises, by a series of tendons, about seven in number, 
from the posterior and upper part of the transverse processes of the three upper 
dorsal and seventh cervical, and from the articular processes of the three cervical 
above this. The tendons uniting form a broad muscle, which is directed obliquely 
upwards ami inwards, and is inserted into the innermost depression between the 
two curved lines of the occipital bone. This muscle, about its middle, is traversed 
by a transverse tendinous intersection. 

lhe Biventer Cermets is a smajl fasciculus, situated on the inner side of the pre¬ 
ceding muscle, and, in the majority of eases, blended with it; it has received its 
name from presenting a tendon of considerable length with two fleshy bellies. It 
is sometimes described as a separate muscle, arising, by from two to four tendinous 
slips, from the transverse process of as many upper dorsal vertebra, and is 
inserted, on the inner side of the Complexus, into the superior curved line of the 
occipital bone. 

lx el at ions. By their superficial surface , with the Trapezius and Splenius. By 
their deep surface , with the Semispinalis dorsi and colli, and the Recti and Obliqui. 
The Biventer cervicis is separated from its fellow of the opposite side by the liga- 
meiitum undue, and the Complexus from the Semispinalis colli by the profumla 
cervicis artery, the princeps cervicis branch of the occipital, and by the posterior 
cervical plexus of nerves. 

Serves, lhe Erector spinae, and its subdivisions in the dorsal region, are sup¬ 
plied by the external posterior branches of the lumbar and dorsal nerves. The 
Cer\ icalis ascendens, I ransvcrsalis colli, Trachelo-mastoid, and Spinalis cervicis, 
by the external posterior branches of the cervical nerves ; the Complexus, by the 
internal posterior branches of the cervical nerves, the suboccipital and great occi- 
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Fifth Layer. 


Semispinalis Dorsi 
Somispinalis Colli. 
Multifidus Spinse. 
Kotatores Spime. 
Supraspinales. 

In tersp inales. 


Extensor Coccygis. 
Intertransversales. 

Kectus Capitis Posticus Major. 
Pectus Capitis Posticus Minor. 
Obii<juus Superior. 

Obliquus Inferior. 


Dissection. The muscles of the preceding layer must be removed by dividing and turning 
aside the Coinplexus, then detach the Spinalis and Longissimus dorsi from their attach" 
meats, and di\ide the Erector spin® at its connection below to the sacral and lumbar spines, 
and turn it outwards. The muscles tilling up the interval between the spinous and trans¬ 
verse processes are then exposed. 

r ihe Semispinalis Muscles connect together the transverse and spinous pro¬ 
cesses ot the vertebrae, extending from the lower part of the dorsal region to the 
upper part of the cervical. 

The Semispinalis Dorsi consists of a thin, narrow, fleshy fasciculus, interposed 
between tendons of considerable length. It arises by a series of small tendons 
from the transverse processes of the lower dorsal vertebrae, from the tenth or 
eleventh to the fifth or sixth: these uniting form a small muscular fasciculus, 
which subdividing into five or six tendons, is inserted into the spinous processes 
of the four upper dorsal and two lower cervical. 

I he Semispinalis Colli , thicker than the preceding, arises by a series of tendi¬ 
nous and fleshy points from the transverse processes of the four upper dorsal 
vertebrae, and is inserted into the spinous processes of the four upper cervical ver¬ 
tebrae, from the axis to the fifth cervical. The fasciculus connected with the axis 
is the largest, and chiefly muscular in structure. 

Relations. By their superficial surface , from below upwards with the Longis¬ 
simus dorsi, Spinalis dorsi, Splenitis, Complexus, the profundis cervicis and princeps 
cervicis arteries, and the posterior cervical plexus of nerves. By their deep 
surface , with the Multifidus spinas. 

I lie Multifidus Spince consists of a number of fleshy and tendinous fasciculi, 
which fill up the groove on either side of the spinous processes of the vertebrae, 
from the sacrum to the axis. In the sacral region, these fasciculi arise from the 
sacral groove, as low down as the fourth sacral foramen, being connected with the 
aponeurosis of origin of the Erector spinse; in the iliac region, from the inner 
surface of the posterior superior spine, and posterior sacro-iliac ligaments. In the 
lumbar and cervical regions they arise from the articular processes, and in the 
dorsal region, from the transverse processes. Each fasciculus, ascending obliquely 
upwards and inwards, is inserted into the lamina and whole length of the spinous 
process of the vertebra above. These fasciculi vary in length; the most super¬ 
ficial, the longest, pass from one vertebra to the third or fourth above ; those next 
in order pass from one vertebra to the second or third above ; whilst the deepest 
connect two contiguous vertebrae. 

Relations. By its superficial surface , with the Longissimus dorsi, Spinalis dorsi, 
Semispinalis dorsi, and Semispinalis colli. By its deep surface , with the laminae 
and spinous processes of the vertebrae, and with the Kotatores spime, in the dorsal 
region. 

The Rotatores Spince are found only in the dorsal region of the spine, beneath 
the Multifidus spime; they are eleven in number on each side. Each muscle, 
which is small and somewhat quadrilateral in form, arises from the upper and back 
part of the transverse process, and is inserted into the lower border and outer 
surface of the lamina of the vertebra above, the fibres extending as far inwards as 
the root of the spinous process. The first is found between the first and second 
dorsal; the last, between the eleventh and twelfth. Sometimes the number of these 
muscles is diminished by the absence of one or more from the upper or lower end. 

The Supraspinales consist of a scries of fleshy bands, which lie on the spi¬ 
nous processes in the cervical region of the spine. 


228 


MUSCLES AND FASCIAE. 


The Iriter spin ales are short muscular fasciculi, placed in pairs between the 
spinous processes of the contiguous vertebrae. In the cervical region they are 
most distinct, and consist of six pairs, the first being situated between the axis ami 
third vertebra, and the last between the last cervical and the first dorsal. In the 
dorsal region they are found above, between the first and second vertebra, and 
occasionally between the second and third ; and below, between the eleventh and 
twelfth. In the lumbar region there are four pairs of these muscles in the intervals 
between the five lumbar vertebrae. There is also occasionally one in the inter- 
spinous space, between the last dorsal and first lumbar, and between the fifth 
lumbar and the sacrum. 

The Extensor Coccygis is a slender muscular fasciculus, occasionally present, 
which extends over the lower part of the posterior surface of the sacrum and 
coccyx. It arises by tendinous fibres from the last bone of the sacrum, or first 
piece of the coccyx, and passes downwards to be inserted into the lower part of 
the coccyx. It is a rudiment of the Extensor muscle of the caudal vertebra 
present in some animals. 

The Intcrtransversales are small muscles placed between the transverse pro¬ 
cesses of the vertebrse. In the cervical region they are most developed, consisting 
of two rounded muscular and tendinous fasciculi, which pass between the anterior 
and posterior tubercles of the transverse processes of two contiguous vertebra 
being separated from one another by the anterior branch of a cervical nerve, 
which lies in the groove between them, and by the vertebral artery and vein. In 
this region there are seven pairs of these muscles, the first being between the 
atlas and axis, and the last between the seventh cervical and first dorsal vertebra. 
In the dorsal region the Intertransversales are least developed, consisting chiefly 
of rounded tendinous cords in the intertransverse spaces of the upper dorsal 
vertebra; but between the transverse processes of the three lower dorsal vertebra 
and the first lumbar, they arc muscular in structure. In the lumbar region they 
are four in number, and consist of a single muscular layer, which occupies the 
entire interspace between the transverse processes of the lowest lumbar vertebra, 
whilst those between the transverse processes of the upper lumbar are not attached 
to more than halt the breadth of the process. 

I he Rectus Capitis Posticus Major, the larger of the tw T o Recti, arises by a 
pointed tendinous origin from the spinous process of the axis, and becoming broader 
as it ascends, is inserted into the inferior curved line of the occipital bone and the 
surface of bone immediately beneath it. As the muscles of the two sides ascend 
upwards and outwards, they leave between them a triangular space, in which are 
seen the Recti capitis postici minores muscles. 

Relations. By its superficial surface , with the Complexus, and at its insertion, 
w ith the Superior oblique. By its deep surface, w ith the posterior arch of the atlas, 
the posterior occipito-atloid ligament, and part of the occipital bone. 

1 he Rectis Capitis Posticus Minor , the smallest of the four muscles in this 
legion, is of a triangular shape; it arises by a narrow, pointed tendon from the tu¬ 
bercle on the posterior arch of the atlas, and becoming broader as it ascends, is 
uiseited into the rough surface beneath the inferior curved line, nearly as far as 
t u ioiamen magnum, nearer to the middle line than the preceding. 

Relations. By its superficial surface, with the Complexus. By its ilap sur- 
jaee, with the posterior occipito-atloid ligament. 

I lie Oblaptus Inferior , the largest of the two oblique muscles, arises from the 
apex of the spinous process of the axis, and forms a thick cylindrical muscle, 
winch passes almost horizontally outwards, to be inserted into the apex of the 
transverse process of the atlas. 

fil iations. By its superficial surface, with the Complexus, and is crossed by 
the posterior branch of the second cervical nerve. By its deep surface, with the 
vertebral artery and posterior occipito-atloid ligament. 

I lu Old apt.us Superior, narrow below, wide and expanded above, arises bv 
tom moils h >res from the upper part of the extremity of the transverse process of 
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the atlas, joining with the insertion ol the Inferior oblique muscle, and passing 
obliquely upwaids and inwards, is inserted into the occipital bone, between the 
t\>o cuned lines, external to the Coinplexus. Between the two oblique muscles 
and the Rectus posticus major, a triangular interval exists, in which is seen the 
vertebral artery and the posterior branch of the suboccipital nerve. 

Relations. By its superficial surface , with the Coinplexus and Trachelo-mas- 
tobh By its deep surface, with the posterior occipito-atloid ligament. 

Nerves. 1 he semispinalis dorsi and Rotatores spinsc are supplied by the inter¬ 
nal posterior branches of the dorsal nerves. The Semispinalis colli, Supra- 
spinales, ami Interspinales, by the internal posterior branches of the cervical 
nei\es. 1 be Intertransversales, by the internal posterior branches of the cervi¬ 
cal, dorsal, and lumbar nerves. And the Multifidus spime, by the same, with the 
addition ot the internal posterior branches of the sacral nerves. The Recti and 
Obliqui muscles are all supplied by the suboccipital and great occipital nerves. 

Actions . 1 lie Erector spime, comprising the Sacro-lumbalis, with its accessory 

muscle, the Longissimus dorsi and Spinalis dorsi, serves, as its name implies, to 
maintain the spine in the erect posture ; it also serves to bend the trunk back¬ 
wards, when it is required to counterbalance the influence of any weight at the 
front of the body, as, for instance, when a heavyweight is suspended from the 
neck, or w hen there is any great abdominal development, as in pregnant women 
or in abdominal dropsy; the peculiar gait under such circumstances depends upon 
the spine being drawn backwards, by the counterbalancing action of the Erector 
spime muscles. The continuation of these muscles upwards to the neck and head 
steady and preserve the upright position of these several parts. If the Sacro- 
lumbalis and Longissimus dorsi of one side act, they serve to draw down the chest 
and spine to the corresponding side. The Musculus accessorius, taking its fixed 
point from the cervical vertebrae, elevates those ribs to which it is attached. The 
Multifidus spinae act successfully upon the different segments of the spine ; thus 
the lateral parts of the sacrum furnish a fixed point from which the fasciculi of 
this muscle act upon the lumbar region ; these then become the fixed points for 
the fasciculi moving the dorsal region, and so on throughout the entire length of 
the spine; it is by the successive contraction and relaxation of the separate fas¬ 
ciculi of this and other muscles, that the spine preserves the erect posture without 
the fatigue that would necessarily have existed had this movement been accom¬ 
plished by the action of a single muscle. The Multifidus spime, besides pre¬ 
serving the erect position of the spine, serves to rotate it, so that the front of the 
trunk is turned to the side opposite to that from which the muscle acts, this 
muscle being assisted in its action by the Obliquus externus abdominis. The 
Complexi, the analogues of the Multifidus spime in the neck, draw the bead 
directly backwards; if one muscle acts, it draws the head to one side, and rotates 
it so that the face is turned to the opposite side. The Rectus capitis posticus mi¬ 
nor and the Superior oblique draw the head backwards, and the latter, from the 
obliquity in the direction of its fibres, may turn the face to the opposite side. The 
Rectus capitis posticus major and the Obliquus inferior rotate the atlas, and with 
it the cranium, around the odontoid process, and turn the face to the same side. 

Muscles of the Abdomen. 

The muscles in this region are the 

Obliquus Externus. Rectus. 

Obliquus Intcrnus. Pyramidalis. 

Transversalis. Quadratus Lumborum. 

Dissection (Fig. 145). To dissect the abdominal muscles, a Vertical incision should he 
made from the ensiforra cartilage to the pubes; a second oblique incision should extend 
from the umbilicus upwards and outwards to the outer surface of the chest, as high as the 
lower border of the fifth or sixth rib ; and a third, Commencing midway between the umbi¬ 
licus and pubes, should pass transversely outwards to the anterior superior iliac spine, and 
along the crest of the ilium as far as its posterior third. The three flaps included between 
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Fig. 1-15.—Dissection of Abdomen. 


these incisions should then be reflected from within outwards, in the direction indicated in 
the figure. 

The External Oblique Muscle (Obliquus descendcns) (Fig. 146), so called from 
the direction of its fibres, is situated on the lateral and anterior aspects of the 
abdomen : being the largest and the most superficial of the three fiat muscles in this 
region. It is broad, thin, irregularly quadrilateral in form, its muscular portion 
occupying the sides, its aponeurosis the anterior wall of that cavity. It arises, by 
eight fleshy digitations, from the external surface and lower borders of the eight 
inferior ribs; these digitations are arranged in an oblique line running downwards 
and backwards; the upper ones being attached close to the cartilages of the cor¬ 
responding ribs ; the lowest, to the apex of the cartilage of the last rib; the inter¬ 
mediate ones, to the ribs at some distance from their cartilages. The five superior 

serrations increase in size from above down¬ 
wards, and are received between corresponding 
processes of the Serratus magnus; the three 
lower ones diminish in size from above down¬ 
wards, receiving between them corresponding 
processes from the Latissimus dorsi. From 
these attachments the fleshy fibres proceed in 
various directions. Those from the lowest ribs 
pass nearly vertically downwards, to be inserted 
into the anterior half of the outer lip of the 
crest of the ilium ; the middle and upper fibres, 
directed downwards ami forwards, terminate in 
tendinous fibres, which spread out into a broad 
aponeurosis. This aponeurosis, joined with that 
of the opposite muscle along the median line, 
covers the whole of the front of the abdomen : 
above, it is connected with the lower border of 
the Pectoral is major; below, its fibres are closely 
aggregated toget her,and extend obiiquelyacross 
from the anterior superior spine of the ilium to 
the spine of the os pubis and the pectineal line. 
In the median line, it interlaces with the apo¬ 
neurosis of the opposite muscle, forming the 
linea alba, which extends from tlieensiform car- 
. tilage to the symphysis pubis. 

1 i.it poition of the aponeurosis which extends between the anterior superior 
spine of the ilium and the spine of the os pubis is a broad band, folded inwards, and 
continuous below with the fascia lata; it is called Poupart's ligament . The por¬ 
tion which is reflected from Pouparts ligament backwards and inwards into the 
pectineal line, is called Gimbemat $ liffanient. 

In the aponeurosis of the External oblique, immediately above the crest of the 
os pubis is a triangular opening, the external abdominal ring, formed by a splitting 
ot the fibres „t the aponeurosis in this situation ; it serves' for the transmission of 
the spermat ic cord in the male, and the round ligament in the female. This opening 
l ‘i ' ^liqudy upwards and outwards, and corresponds with the course of 

the fibres of the aponeurosis. It is bounded below by the crest of the os pubis; 

'* M, V ,e cur ved fibres, which pass across the aponeurosis at the upper 

ang e o| the ring so as to increase its strength; and on either side, bv the margins 
of the aponeurosis, which are called the pillars of the ring. Of these,‘the external, 

?' I,L '. l>: "’I * "' s<l , llle inferior, from the obliquity of its direction, is inserted 
into the spine of the os pubis. The internal, or superior pillar, being attached to 
the front of the svmphysis pubis, interlaces with the corresponding fibres of the 
opposite muscle. To the margins of the pillars of the external abdominal ring is 
a t.ic n i .in exceedingly thin and delicate fascia, which is prolonged down over 
the external surface of the cord and testis. This has received the name of inter- 
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columnar fascia from its attachment to the pillars of the ring. It has also re¬ 
ceived the name of external spermatic t fascia , from being the most external of 
the fasciae which cover the spermatic cord. 

Relations . By its external surface , with the superficial fascia, superficial epi¬ 
gastric and circumflexa ilii vessels, and some cutaneous nerves. By its internal 
surface , with the Internal oblique, the lower part of the eight inferior ribs and Inter¬ 
costal muscles, the cremaster, the spermatic cord in the male, and round ligament 
in the female. Its posterior border is occasionally overlapped bv the Latissimus 
dorsi; sometimes an interval exists between the two muscles, in which is seen a 
portion of the Internal oblique. 


Fig. 110 .—The Externa! Oblique Muscle. 



Dissection. The External oblique should now be detached by dividing it across, just in 
front of its attachment to the ribs, as far as its posterior border, and by separating it below 
from the crest of the ilium as far as the spine; the muscle should then he carefully sepa¬ 
rated from the Internal oblique, which lies beneath, and turned towards the opposite side. 

The Internal Oblique Muscle (Fig. 147) (Obliquus ascendens), thinner and 
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smaller than the preceding, beneath which it lies, is of an irregularly quadrilateral 
form, and situated at the anterior lateral and posterior parts of the abdomen. It 
arises, by fleshy fibres, from the outer half of Poupart’s ligament, being attached to 
the groove on its upper surface; from the anterior two-thirds of the middle lip of 
the crest of the ilium, and from the lumbar fascia. From this origin, the fibres 
diverge in different directions. Those from Poupart’s ligament, few in number 
and paler in color than the rest, arch downwards and inwards across the sper¬ 
matic cord, to be inserted, conjointly with those of the Transversalis, into the 
crest of the os pubis and pectineal line, to the extent of half an inch, forming the 
conjoined tendon of the Internal oblique and Transversalis; those from the anterior 
superior iliac spine are horizontal in their direction; whilst those which arise from 
the front part of the crest of the ilium pass obliquely upwards and inwards, ami 


Fig. 147.—The Infernal Oblique Muscle. 



terminate in an aponeurosis, which is continued forwards to the linea alba ; the 
most posterior fibres ascend almost vertically upwards, to be inserted into the 
lower borders of the cartilages of the four lower ribs, being continuous with the 
Internal intercostal muscles. 

I lie conjoined tendon of the Internal oblique and Transversalis is inserted into 
the crest of the os pubis and pectineal line immediately behind the external abdo¬ 
minal ring, serving to protect what would otherwise be a weak point in the abdo¬ 
men. Sometimes this tendon is insufficient to resist the pressure from within, and 
is carried forward in front of the protrusion through the external ring, forming 
one of the coverings of direct inguinal hernia. 
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The aponeurosis of the Internal oblique is continued forward to the middle line 
of the abdomen, where it joins with the aponeurosis of the opposite muscle at the 
linea alba, and extends from the margin of the thorax to the pubes. At the 
outer margin of the sheath of the rectus muscle, for the upper three-fourths of its 
extent, this aponeurosis divides into two lamella*, which pass, one in front, and the 
other behind it, inclosing it in a kind of sheath, and reuniting on its inner border 
at the linea alba : the anterior layer is blended with the aponeurosis of the Exter¬ 
nal oblique muscle ; the posterior layer with that of the Transversalis. Along 
the lower fourth, the aponeurosis passes altogether in front of the Rectus without 
any separation. 

Relations. By its external surface, with the External oblique, Latissimus dorsi, 
spermatic cord, and external ring. By its internal surface, with the Transversalis 
muscle, fascia transversalis, internal ring, and spermatic cord. Its lower border 
forms the upper boundary of the spermatic canal. 

Dissection. I he Internal oblique should now he detached, in order to expose the Trans¬ 
versalis muscle beneath. This may be effected by dividing the muscle, above, at its attach¬ 
ment to the ribs ; below, at its connection with Poupart's ligament and the crest of the 
ilium ; and behind, by a vertical incision extending from the last rib to the crest of the 
ilium. The muscle should previously he made tense by drawing upon it with the fingers of 
the left hand, and if its division is carefully effected, the cellular interval between it and 
the Transversalis, as well as the direction of the fibres of the latter muscle, will afford a 
clear guide to the separation ; along the crest of the ilium the circumflex ilii vessels arc in¬ 
terposed between them, and form an important aid in separating them. The muscle should 
then be thrown forwards towards the linea alba. 

The Transversalis muscle (Fig. 148), so called from the direction of its fibres, 
is the most internal flat muscle of the abdomen, being placed immediately beneath 
the Internal Oblique. It arises by fleshy fibres from the outer third of Poupart’s 
ligament, from the inner lip of the crest of the ilium, its anterior two-thirds, from 
the inner surface of the cartilages of the six lower ribs, interdigitating with the 
Diaphragm, and by a broad aponeurosis from the spinous and transverse processes 
of the lumbar vertebrae. The lower fibres curve downwards, and are inserted to¬ 
gether with those of the internal oblique, into the crest of the os pubis and pec¬ 
tineal line, forming what was before mentioned as the conjoined tendon of these 
muscles. Throughout the rest of its extent the fibres pass horizontally inwards, 
and near the outer margin of the Rectus, terminate in an aponeurosis, which is in¬ 
serted into the linea alba; its upper three-fourths passing behind the Rectus 
muscle, blending with the posterior lamella of the Internal oblique; its lower 
fourth passing in front of the Rectus. 

Delations. By its external surface, with the Internal oblique, the inner surfaces 
of the lower ribs, and Internal intercostal muscles. By its internal surface, it is 
lined by the fascia transversalis, which separates it from the peritoneum. Its lower 
border forms the upper boundary of the spermatic canal. 

Lumbar Fascia (Fig. 149). The vertebral aponeurosis of the Transversalis divides 
into three layers, an anterior, very thin, which is attached to the front part of 
the apices of the transverse processes of the lumbar vertebrae, and, above, to the 
lower margin of the last rib, forming the ligament-urn arcuatmn externum ; a mid- 
tile layer, much stronger, which is attached to the apices of the transverse processes; 
and a posterior layer, attached to the apices of the spinous processes. Between the 
anterior and middle layers is situated the Quadratus lumborum, between the middle 
and posterior, the Erector spina?. The posterior lamella of this aponeurosis 
receives the attachment of the Internal oblique; it is also blended with the apo¬ 
neurosis of the Serratus posticus inferior and with that of the Latissimus dorsi, 
forming the lumbar fascia; the two anterior layers are connected solely with the 
Transversalis. 

Dissection. To expose the Rectus muscle, its sheath should be opened by a vertical inci¬ 
sion extending from the margin of the thorax to the pubes; the two portions should then 
be reflected from the surface of the muscle, w hich is easily effected, excepting at the lineae 
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fcransversae, where so close an adhesion exists, that the greatest care is requisite in separating 
them. The outer edge of the muscle should now be raised, when the posterior layer of the 
sheath will be seen. Bv dividing the muscle in the centre, and turning its lower part down¬ 
wards, the point where the posterior wall of the sheath terminates in a thin curved margin 
will be seen. 

The Rectus Abdominis is a long, flat muscle, which extends along the whole 
1 ngtli of the anterior wall of the abdomen, being separated from its fellow of the 
opposite side by the linea alba. It is much broader above than below, and arises 
by two tendons, the external or larger being attached to the crest of the os pubis; 


Fig. 148.—The Transversalis, Rectus, and Pvramidalis Muscles. 
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the internal, smaller portion, interlacing with its fellow of the opposite side, and 
being connected with the ligaments covering the symphysis pubis. The fibres 
ascend vertically upwards, and the muscle, becoming broader and thinner at its 
upper part, is inserted by three portions of unequal size into the cartilages of the 
fifth, sixth, and seventh ribs. Some fibres are also occasionally connected with the 
costo-xiplioid ligaments, and side of the ensiform cartilage. 
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The Rectus muscle is traversed by a series of tendinous intersections, which 
vary fiom two to five in number, and have received the name linese transverse 
One of these is usually situated opposite the umbilicus, and two above that point; 
of these, one corresponds to the ensiform cartilage, and the other, to the interval 
between the ensiform cartilage and the umbilicus ; there is occasionally one below 
the umbilicus. Ihcse intersections pass transversely or obliquely across the mus- 
clc in a zigzag course; they rarely extend completely through its substance, some¬ 
times pass only half way across it, and are intimately adherent to the sheath in 
which the muscle is inclosed. 

1 he Rectus is inclosed in a sheath (Fig. 140) formed by the aponeuroses of the 
Oblique and riansvcrsalis muscles, which arc arranged in the following manner: 
When the aponeurosis of the Internal oblique arrives at the margin of the Rectus, 
it divides into two lamella?, one of which passes in front of the Rectus, blending 
with the aponeurosis of the External oblique; the other, behind it, blending with 
the aponeurosis of the. Transversal is ; and these, joining again at its inner border, 
are inserted into the linea alba. This arrangement of the fasciae exists along the 


frig. —A transverse Section of the Abdomen in the Lumbar Region. 



upper three-fourths of this muscle; at the commencement of the lower fourth, 
the posterior wall of the sheath terminates in a thin curved margin, the concavity 
of which looks downwards towards the pubes; the aponeurosis of all three muscles 
passing in front of the Rectus without any separation. The Rectus muscle, in 
the situation where its sheath is deficient, is separated from the peritoneum by 
the transversalis fascia. 

The Pyramidalis is a small muscle, triangular in form, situated at the lower 
part of the abdomen, one on each side of the linea alba. It arises by tendinous 
fibres from the front of the os pubis and anterior pubic ligament; the fleshy portion 
of the muscle passes upwards, diminishing in size as it ascends, and terminates by 
a pointed extremity, which is inserted into the linea alba, midway between the 
umbilicus and the os pubis. It rests against the lower part of the front of the 
Rectus, and is contained in the same sheath with that muscle. This muscle is 
sometimes found wanting on one or both sides ; the lower end of the Rectus then 
becomes proportionally increased in size. Occasionally it has been found double 
on one side, or the muscles of the two sides are of unequal size. Sometimes its 
length exceeds that stated above. 

The Quadratic* Lumborvm is situated in the lumbar region of the spine; it is 
irregularly quadrilateral in shape, broader below than above, and consists of two 
portions. One portion arises by aponeurotic fibres from the ilio-lumbar ligament, 
and the adjacent portion of the crest of the ilium for about two inches, and is 
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inserted into the lower border of the last rib, about half its length, and by four 
small tendons, into the apices of the transverse processes of the third, fourth, and 
fifth lumbar vertebrae. The other portion of the muscle, situated anterior to the 
preceding, arises from the upper borders of the transverse processes of the third, 
fourth, and fifth lumbar vertebrae, and is inserted into the lower margin of the last 
rib. The Quadratus lumborum is contained in a sheath formed by the anterior 
and middle lnmelhe of the vertebral aponeurosis of the Transversalis. 

Nerves. All the abdominal muscles are supplied by the lower intercostal, ilio- 
hypogastric, and ilio-itiguinal nerves, excepting the Quadratics lumborum, which 
receives filaments from the anterior primary branches of the lumbar nerves. 

In the description of the abdominal muscles, mention has frequently been made 
of the linea alba, linear semilunarcs, lineae transversm; when the dissection of these 
muscles is completed, these structures should be examined. 

The Linea Alim is a tendinous raphe or cord seen along the middle line of the 
abdomen, extending from the ensiform cartilage to the symphysis pubis. It is 
placed between the inner borders of the Recti muscles, and formed by the blend¬ 
ing of the anterior aponeurosis of the Oblique and Transversalis muscles. It is 
narrow below, corresponding to the narrow interval existing between the Recti, 
but broader above, as these muscles diverge from one another in their ascent, 
becoming of considerable breadth after great distention of the abdomen from preg¬ 
nancy or ascites. It presents numerous apertures for the passage of vessels and 
nerves; the largest of these is the umbilicus, which in the foetus transmits the 
umbilical vessels, but in the adult is obliterated, the cicatrix being stronger than 
the neighboring parts; hence the occurrence of umbilical hernia in the adult 
above the umbilicus, whilst in the foetus it occurs at the umbilicus. The linea 
alba is in relation, in front, with the integument, to which it is adherent, especially 
at the umbilicus ; behind, it is separated from the peritoneum by the transversalis 
fascia ; and below, by the urachus, and the bladder, when that organ is distended. 

The Lined! Semilunarcs arc two curved tendinous lines, placed one on each side 
of, and a little external to the linea alba. Each extends from the cartilage of the 
eighth rib to the pubes, and corresponds with the outer border of the Rectus 
muscle. They are formed by the aponeurosis of the Internal oblique at its point 
of division to inclose the Rectus. 

I lie Linear Transversce are three or four narrow transverse lines which intersect 
the Rectus muscle as already mentioned; they connect the linea? semi lunar es with 
the linea alba. 

Actions. The abdominal muscles perform a threefold action. 

A\ lien the pelvis and thorax are fixed, they can compress the abdominal viscera, 
by constricting the cavity of the abdomen, in which action they are materially 
assisted by the descent of the diaphragm. By these means, the fetus is expelled 
from the uterus, the heces from the rectum, the urine from the bladder, and the 
ingesta from the stomach in vomiting. 

If the spine be fixed, these muscles compress the lower part of the thorax, 
materially assisting in the process of expiration. If the spine he not fixed, the 
thorax is bent directly forward if the muscles of both sides act, or to either side 
if they act alternately, rotation of the trunk at the same time taking place to the 
opposite side. 

II the thorax he fixed, these muscles act upon the pelvis, as in climbing, when 
the pelvis is drawn directly upwards, or to one or the other side. The Recti 
muscles may draw the pelvis forwards, and flex it upon the vertebral column. The 
Pyramidales are tensors of the linea alba. 

Muscles and Fascl® of the Thorax. 

1 lie muscles exclusively connected with the bones in this region are few in 
number. They are the 

Intercostales Externi. Infracostales. 

Intercostales Interni. Triangularis Stcrni. 

Levatores Cost arum. 
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Intercostal Fascia*. A thin but firm layer of fascia covers the outer surface of 
the External intercostal and the inner surface of the Internal intercostal muscles; 
and a third layer, more delicate, is interposed between these two planes of mus¬ 
cular fibres. These are the intercostal fasciae: they are best marked in those 
situations where the muscular fibres are deficient, as between the External inter¬ 
costal muscles and sternum, in front; and between the Internal intercostals and 
spine, behind. 

The Intercostal Muscles are two thin planes of muscular and tendinous struc¬ 
ture. placed one over the other, tilling up the intercostal spaces, and being directed 
obliquely between the margins of the adjacent ribs. These two planes have re¬ 
ceived the name “external” and 44 internal,” from the position they bear to one 
another. 

The External Intercostals are eleven in number on each side, being attached to 
the adjacent margins of each pair of ribs, and extending from the tubercles of the 
ribs, behind, to the commencement of the cartilages of the ribs, in front, where 
they terminate in a thin, membranous aponeurosis, which is continued forwards to 
the sternum. They arise from the outer lip of the groove on the lower border of 
each rib, and are inserted into the upper border of the rib below. In the two 
lowest spaces they extend to the end of the ribs. Their fibres are directed 
obliquely downwards and forwards, in a similar direction with those of the Exter¬ 
nal oblique muscle of the abdomen. They are thicker than the Internal inter¬ 
costals. 

Relations. The External intercostals, by their outer surface , are covered by the 
muscles which immediately invest the chest, viz., the Pectoralis major and minor, 
Serratus magnus, Rhomboideus major, Serratus posticus superior and inferior, 
Scalenus posticus, Sacro-lumbalis and Longissimus dorsi, Cerviealis asccndens, 
Tnmsversalis colli, Levatorcs costarum, and the Obliquus externus abdominis. By 
their internal surface , they are in relation with a thin layer of fascia, which sepa¬ 
rates them from the intercostal vessels and nerve, the Internal intercostal muscles, 
and, behind, from the pleura. 

The Internal Intercostals , also eleven in number on each side, are placed on 
the inner surface of the preceding, commencing anteriorly at the sternum, in the 
interspaces between the cartilages of the true ribs, and from the anterior extre¬ 
mities of the cartilages of the false ribs; and extends backwards as far as the 
angles of the ribs, where they are continued to the vertebral column by a tbin 
aponeurosis. They arise from the inner lip of the groove on the lower border of 
each rib, as well as from the corresponding costal cartilages, and are inserted into 
the upper border of the rib below. Their fibres are directed obliquely downwards 
and backwards, decussating with the fibres of the preceding. 

Relations. By their external surface , with the External intercostals, and the 
intercostal vessels and nerves. By their internal surface, with the pleura costalis, 
Triangularis sterni, and Diaphragm. 

The Intercostal muscles consist of muscular and tendinous fibres, the latter 
being long and more numerous than the former; hence, these spaces present very 
considerable strength, to which their crossing materially contributes. 

The Infracostales consist of muscular and aponeurotic fasciculi, which vary 
in number and length; they arise from the inner surface of one rib, and are in¬ 
serted into the inner surface of the first, second, or third rib below. Their direc¬ 
tion is most usually oblique, like the Internal intercostals. They are most frequent 
between the lower ribs. 

The Triangularis Sterni is a thin plane of muscular and tendinous fibres, 
situated upon the inner wall of the front of the chest. It arises from the lower 
part of the side of the sternum, front the inner surface of the ensiform cartilage, 
and from the sternal ends of the costal cartilages of tlie three t>r four lower true 
ribs. Its fibres diverge upwards and outwards, to be inserted by fleshy digitations 
into the lower border and inner surfaces of the costal cartilages of the second, 
third, fourth, and fifth ribs. The lowest fibres of this muscle are horizontal in 
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their direction, and continuous with those of the Transvcrsalis: tliose which suc¬ 
ceed are oblique, whilst the superior fibres are almost vertical. This muscles varies 
much in its attachment, not only in different bodies, but on opposite sides of the 
same body. 

Relations. In front with the sternum, ensiform cartilage, the costal cartilages, 
the Internal intercostal muscles, and internal mammary vessels. Behind, with 
the pleura, pericardium, and anterior mediastinum. 

The Lev at ores Cost arum , twelve in number on each side, arc small tendinous 
and fleshy bundles, which arise from the extremities of the transverse processes 
of the dorsal vertebrae, and passing obliquely downwards and outwards, are in¬ 
serted into the upper rough surface of the rib below them, between the tubercle 
and the angle. That for the first rib arises from the transverse process of the last 
cervical vertebra, and that for the last from the eleventh dorsal. The Inferior 
levatores divide into two parts, one being inserted as above described, the other 
fasciculus passing downwards to the second rib below their origin; thus, each of 
the lower ribs receives fibres from, the transverse processes of two vertebrae. 

Nerves. The muscles of this group are supplied by the intercostal nerves. 

Actions. The lntercostals are the chief agents in the movement of the ribs in 
ordinary respiration. The External intercostals raise the ribs, especially their fore 
part, and so increase the capacity of the chest from before backwards; at the same 
time they evert their lower borders, and so enlarge the thoracic ca vity transversely. 
The Internal intercostals, at the side of the thorax, depress the ribs, and invert 
their lower borders, and so diminish the thoracic cavity; but at the fore part of 
the chest, these muscles assist the External intercostals in raising the cartilages. 
The Levatores Costarum assist the External intercostals in raising the ribs. The 
Triangularis sterni draws down the costal cartilages; it is therefore an expiratory 
muscle. 


Diaphragmatic Region. 

Diaphragm. 

The Diaphragm (Jiaypdcffu), to separate two parts) (Fig. 150) is a thin mus- 
culo-fibrous septum, placed obliquely at the junction of the upper with the lower 
two-thirds of the trunk, arid separating the thorax from the abdomen, forming the 
floor of the former cavity of the roof of the latter. It is elliptical, its longest 
diameter being from side to side, somewhat fan-shaped, the broad elliptical portion 
being horizontal, the narrow part, which represents the handle, being vertical, and 
joined at right angles with the former. It is from this circumstance that sonic 
anatomists describe it as consisting of two portions, the upper or great muscle of 
the diaphragm, and the lower or lesser muscle. This muscle arises from the 
whole of the internal circumference of the thorax, being attached, in front, by 
fleshy fibres, to the ensiform cartilage; on either side, to the inner surface of the 
cartilages and bony portions of the six or seven inferior ribs, interdigitating with 
the Transversalis; ami behind, to the ligamentum arcuatum externum and in¬ 
ternum. The fibres from these sources vary in length ; those arising from the 
ensiform appendix are very short and occasionally aponeurotic; but those from the 
ligamenta arcuata, and more especially those from the ribs at the side of the 
chest, are the longest, describe well-marked curves as they ascend, forming an 
arch on each side with the concavity downwards, this concavity being deeper on 
the right than on the left side. These fibres converge, to be inserted into the 
circumference ot the central tendon. Between the sides of the muscular slip 
from the ensiform appendix and the cartilage of the adjoining rib, the fibres of the 
diaphragm are deficient, the interval being filled by areolar tissue, covered on the 
thoracic side by the pleurae, on the abdominal by the peritoneum. This is, con¬ 
sequently, a weak point, and a portion of the contents of the abdomen may pro¬ 
trude into the chest, forming phrenic or diaphragmatic hernia, or a collection of 
pus in the mediastinum may descend through it so as to point at the epigastrium. 
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The Liyawait uni Arcuatum Internum is a tendinous arch, thrown across the 
upper part of the Psoas tnagnus muscle, on each side of the spine. It arises from 
the outer side of the body of the first, and occasionally from the second lumbar 
vertebra, being continuous with the outer side of the tendon of the corresponding 
crus, and, arching across the Psoas muscle, is attached to the front of the trans¬ 
verse process of the second lumbar vertebra. 

The Lit/amentum Arcuatum Externum is the thickened upper margin of the 
anterior lamella of the transversalis fascia; it arches across the upper part of the 
Quadratus lumborum, being attached by one extremity to the front of the trans¬ 
verse process of the second lumbar vertebrae, and by the other to the apex and 
lower margin of the last rib. 


Fig. 150.—The Diaphragm. Under Surface. 



To the spine the Diaphragm is connected by two crura, which are situated on 
the bodies of the lumbar vertebra, one on each side of the aorta. The crura at 
their origin are tendinous in structure; the right crus, larger and longer than the 
left, arising from the anterior surface of the bodies and intervertebral substances 
of the second, third, and fourth lumbar vertebra?; the left from the second and 
third; and both blending with the anterior common ligament of the spine. A 
tendinous arch is thrown across the front of the vertebral column, from the 
tendon of one crus to that of the other, beneath w hich pass the aorta, vena azygos 
major, and thoracic duct. The tendons terminate in two large fleshy bellies, 
which, with the tendinous portions above alluded to, are called the crura or 
pillars of the Diaphragm . The outer fasciculi of the two crura are directed 
upwards and outwards to the central tendon, but the inner fasciculi decussate in 
front of the aorta, and then diverge, so as to surround the oesophagus before 
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ending in tlie tendinous centre. The most anterior and larger of these fasciculi is 
formed by the right crus. 

The Central or Cordiform Tendon of the Diaphragm is a thin tendinous aponeu¬ 
rosis, situated at the centre of the vault of this muscle, immediately beneath the 
pericardium, with which its circumference is blended in adults. It is shaped 
somewhat like a trefoil leaf, consisting of three divisions, or leaflets, separated 
from one another by slight indentations. The right leaflet is the largest; the 
middle one, directed towards the ensiform cartilage, the next in size; and the left 
the smallest. In structure, it is composed of several planes of fibres, which inter¬ 
sect one another at various angles, and unite into straight or curved bundles, an 
arrangement which affords additional strength to the tendon. 

The Openings connected with the Diaphragm are three large and several 
smaller apertures. The former are the aortic, oesophageal, and the opening for 
the vena cava. 

The Aortic Opening is the lowest and the most posterior of the three large 
apertures connected with this muscle. It is situated in the middle line, im¬ 
mediately in front of the bodies of the vertebrae. It is an osseo-aponeurotic 
aperture, formed by a tendinous arch thrown across the front of the bodies of the 
vertebrae, from the crus on one side to that on the other, and transmits the aorta, 
vena azygos major, thoracic duct, and occasionally the left sympathetic nerve. 

The (Esophageal Openin'/, elliptical in form, muscular in structure, and formed 
by the two crura, is placed higher, and, at the same time, anterior, and a little to 
the left of the preceding. It transmits the oesophagus and pneumogastric nerves. 
The anterior margin of this aperture is occasionally tendinous, being formed by 
the margin of the central tendon. 

The Opening for the Vena Cava is situated the highest; it is quadrilateral in 
form, tendinous in structure, and placed at the junction of the right and middle 
leaflets of the central tendon, its margins being bounded by four bundles of tendi¬ 
nous fibres, which meet at right angles. 

The Right Crus transmits the sympathetic and the greater and lesser splanchnic 
nerves of the right side; the left crus , the greater and lesser splanchnic nerves of 
the left side, and the vena azygos minor. 

The Serous Membranes in relation with the Diaphragm are four in number; 
three lining its upper or thoracic surface, one its abdominal. The three serous 
membranes on its upper surface are the pleura on either side, and the serous layer 
of the pericardium, which covers the upper surface of the tendinous centre. The 
serous membrane covering its under surface is a portion of the general peritoneal 
membrane of the abdominal cavity. 

Peculiarities . The portion of the muscle described as arising from the last rib 
is occasionally aponeurotic in structure. The sternal attachment of the muscle is 
sometimes partially or entirely deficient. 

Relations. Its upper or thoracic surface is convex on each side, and corresponds 
with the pleura and lungs, more flattened at the centre where it supports the heart. 
1 he convexity of this surface is greater on the right than on the left side, reaching 
in the former situation as high as the junction of the fifth rib with the sternum, 
and in the latter as high as the sixth rib. It reaches much higher in the foetus 
than in the adult. 

Its under or abdominal surface is concave, more so on the right side, where it 
is in relation with the convex surface of the liver, than on the left, where it 
corresponds to the spleen and great end of the stomach behind; it is also in 
relation with the kidneys, suprarenal capsules, transverse portion of the duodenum, 
pancreas, and the solar plexus. 

il erves . 1 he diaphragm is supplied by the phrenic nerves. 

Actions* 1 he Diaphragm is the most important inspiratory muscle, being the 
onl\ one brought into action in tranquil respiration. During inspiration , when 
the fibres of the Diaphragm contract, the muscle descends, forming an inclined 
plane, which extends from the ensiform cartilage to the tenth rib. During this 
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action, tlic co\ity of the thor&x is enlarged considerably from above downwards, 
and the abdominal viscera are pushed into the lower and forepart of the abdomen, 
which is much diminished in size. If the abdominal muscles and Diaphragm act 
together, the viscera are compressed and forced to the lower part of the abdominal 
cavity, as in most expulsory efforts, which arc usually accompanied by a deep 
inspiration. J>tiring expiration , when the Diaphragm is relaxed, the muscle is 
convex, encroaching considerably on the cavity of the chest, particularly at the 
sides, its upper border, in a forced expiration, being on a level with the lower 
border of the fourth rib on the right side, and with the fifth on the left. During 
the action of the Diaphragm the oesophagus is compressed, the aperture through 
which it passes being chiefly muscular; the apertures for the vena cava and aorta 
are also compressed, but only to a very trifling extent, as the openings for the pas¬ 
sage of these vessels are completely tendinous. Hiccough and sobbing are the 
result of spasmodic contraction of this muscle ; and laughing and crying arc pro¬ 
duced by its rapid alternation of contraction and relaxation, combined with laryn¬ 
geal and facial movements. 

MUSCLES AND FASCIiE OF THE UPPER EXTREMITY. 

1 lie Muscles of the l pper Extremity are divisible into groups, corresponding 
with the different regions of the limb. 

Anterior Thoracic Region. Railial Region. 

Pectoral is major. Supinator longus. 

Pectoralis minor. Extensor carpi radialis longior. 

Subclavius. Extensor carpi radialis brevier. 

Lateral Thoracic Region. Posterior Brachial Region. 

Serratus magnus. ^ 


Deltoid. 


Acromial Region. 



Anconeus. 


Anterior Scapular Region. 
Subscapularis. 

Posterior Scapular Region. 


/'Supinator brevis. 

fu '£ \ Ex tensor ossis metacarpi pollicis. 
Z ^yExtcnsor primi internodii pollici.s. 


Supraspinatus. 
Infraspinatus. 
Teres minor. 
Teres major. 


jExtensor seeundiinternodii poHicis. 
(.Extensor indicis. 


Anterior Humeral Region. 
Coraco-brachialis. 

Biceps. 

Bracliialis antieus. 


Muscles of the Hand. 


Ji(filial Region. 


Posterior Humeral Region. 
Triceps. 

Subauconeus. 


Abductor pollicis. 

Flexor ossis metacarpi pollicis (opponens). 
Flexor brevis pollicis. 

Adductor pollicis. 


Anterior Brachial Region. 


Ulnar Region. 



Palmaris brevis. 

Abductor minimi digiti. 

Flexor brevis minimi digiti. 

Flexor ossis metacarpi minimi digiti. 


Palmar Region . 


Lumbricales. 
Interossei palmares. 
Intcrossei dorsales. 
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Direction of Pectoral Region and Axilla (Fig. 151). The arm being drawn away from 
the side nearly at right angles with the trunk, and rotated outwards, a vertical incision 

should be made through the integument 
in the median line of the chest, from 
the upper to the lower part of the ster¬ 
num ; a second incision should be carried 
along the lower border of the Pectoral 
muscle, from the ensiform cartilage to 
the outer side of the axilla; a third, from 
the sternum along the clavicle, as far as 
its centre; and a fourth, from the mid¬ 
dle of the clavicle obliquely downwards, 
along the interspace between the Pec¬ 
toral and Deltoid muscles, as low as the 
fold of the armpit. The flap of integu¬ 
ment may then be dissected off in the 
direction indicated in the figure, but not 
entirely removed, as it should be re¬ 
placed on completing the dissection. If 
a transverse incision is now made from 
the lower end of the sternum to the side 
of the chest, as far as the posterior fold 
of the armpit, and the integument re¬ 
flected outwards, the axillary space will 
be more completely exposed. 

Fascia of the Thorax. 

The Superficial Fascia of the tho¬ 
racic region is a loose cellulo-fibrous 
layer, continuous with the superficial 
fascia of the neck and upper extre¬ 
mity above, and of the abdomen be¬ 
low ; opposite the mamma it subdi¬ 
vides into two layers, one of which 
passes in front, and the other behind this gland; and, from both of these layers, 
numerous septa pass into its substance, supporting its various lobes: from the 
anterior layer, fibrous processes pass forward to the integument and nipple, in¬ 
closing in their areolae masses of fat. These processes were called, by Sir A. 
Cooper, the ligamenta suspensoria , from the support they afford to the gland in 
this situat ion. On removing the superficial fascia, the deep fascia of the thoracic 
region is exposed: it is a thin aponeurotic lamina, covering in the outer surface of 
the great Pectoral muscle, and sending numerous prolongations between its fasci¬ 
culi : it is attached, in the middle line to the front of the sternum, and above to 
the clavicle: it is very thin over the upper part of the muscle, somewhat thicker 
in the interval between the Pectoralis major and Latissimus dorsi, where it closes 
in the axillary space, and divides at the margin of the latter muscle into two 
layers, one of which passes in front and the other behind it; these proceed as far 
as the spinous processes of the dorsal vertebrae, to which they are attached. At 
tlu* lower part of the thoracic region this fascia is well developed, and is continuous 
with the fibrous sheath of the Recti muscles. 

Anterior Thoracic Region. 

Pectoralis Major. Pectoralis Minor. 

Subclavius. 

The Pectoralis Major (Fig. 152) is a broad, thick, triangular muscle, situated at 
the upper and anterior part of the chest, in front of the axilla. It arises, by short 
tendinous fibres, from the entire breadth of the anterior border of the clavicle, its 


Fig. 131—Dissection of Upper Extremity. 







wards and outwards, and are usually separated from the rest by a cellular in¬ 
terval; those from the lower part of the sternum and the cartilages of the lower 
true ribs pass upwards and outwards, whilst the middle fibres pass horizontally. 
As these three sets of fibres converge, they are so disposed that the upper overlap 
the middle, and the middle the lower portion, the fibres of the lower portion being 
folded backwards upon themselves; so that those fibres which are lowest in front, 
become highest at their point of insertion. They all terminate in a fiat tendon, 
about two inches broad, which is inserted into the anterior lip of the bicipital 
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sternal half or two thirds, from one half the breadth of the anterior surface of the 
sternum, as low down as the attachment of the cartilage of the sixth or seventh 
rib, its origin consisting of aponeurotic fibres, which intersect with those of the 
opposite muscle : it also arises from the cartilages of all the true ribs, and from 
the aponeurosis of the External oblique muscle of the abdomen. The fibres from 
this extensive origin converge towards its insertion, giving to the muscle a radi¬ 
ated appearance. Those fibres which arise from the clavicle pass obliquely down- 


Fig. 152.—Muscles of the Chest and Front of the Arm. Superficial View. 
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groove of tlio humerus. This tendon consists of two laminae, placed one in front 
of the other, and usually blended together below. The anterior, the thicker, receives 
the clavicular and upper half of the sternal portion of the muscle; the posterior 
layer receiving the attachment of the lower half of the sternal portion. A pecu¬ 
liarity resulting from this arrangement is, that the fibres of the upper and middle 
portions of the muscle are inserted into the lower part of the bicipital ridge, those 
of the lower portion into the upper part. The tendon of the Pectoralis major, 
at its insertion, is connected with that of the Deltoid, and from its borders an 
expansion is given oil’above to the head of the humerus, below to the fascia of the 
arm. 

Relations . By its anterior surface, with the Platysma myoidcs, the mammary 
gland, the superficial fascia and integument. By its posterior surf ace: its thoracic 
portion , with the sternum, the ribs and costal cartilages, the Subclavius, Pectoralis 
minor, Serratus magnus, and the Intercostals; by its axillary portion , it forms the 
anterior wall of the axillary space, and is in relation with the axillary vessels and 
nerves. By its outer lander, it lies parallel wiih the Deltoid, from which it is 
separated by the cephalic vein and descending branch of the thoracico-acromialis 
artery. Its lower border forms the anterior margin of the axilla, being at first 
separated from the Latissimus dorsi by a considerable interval: but both muscles 
gradually converge towards the outer part of this space. 

Peculiarities, In well-developed muscular subjects, the sternal origins of the two 
Pectoral muscles arc separated only by a very narrow interval; btit this interval 
is enlarged in those cases where these muscles are ill developed. Very rarely, the 
whole of the sternal portion is deficient. Occasionally, one or two additional 
muscular slips arise from the aponeurosis of the External oblique, and become 
united to the lower margin of the Pectoralis major. 

Dissection. The Pectoralis major should now he detached by dividing the muscle along 
its attachment to the clavicle, and by making a vertical incision through its substance a 
little external to its line of attachment to the sternum and ea*tal cartilages. The muscle 
should then be reflected outwards, and its tendon carefully examined. 

The Pectoralis minor is now exposed, and immediately above it, in the interval 
between its upper border and the clavicle, is a strong fascia, the costo-coraeoid 
membrane. This fascia, which protects the axillary vessels and nerves, is very 
thick and dense externally, where it is attached to the coracoid process, and is 
continuous with the fascia of the arm : more internally, it is connected with the 
lower border of the clavicle, as far as the inner extremity of the first rib: traced 
downwards, it passes behind the Pectoralis minor, surrounding in a more or less 
complete sheath, the axillary vessels and nerves; and above, it sends a prolonga¬ 
tion behind the Subclavius, which is attached to the lower border of the clavicle, 
and so incloses this muscle in a kind of sheath. The costo-coracoid membrane is 
pierced bv the cephalic vein, the thoracico-acromialis artery and vein, superior 
thoracic artery, and anterior thoracic nerve. 

1 he Peetorahs Minor (Fig. 153) is a thin, fiat, triangular muscle, situated at 
the upper part of the thorax, immediately beneath the Pectoralis major. It arises 
by three delicate tendinous digitations, from the upper margin and external sur¬ 
face of the third, fourth, and fifth ribs, near their cartilages, and from the aponeu¬ 
rosis covering the Intercostal muscles; the fleshy fibres succeeding to these unite, 
and passing upwards and outwards, converge to form a flat tendon, which is in¬ 
serted into the anterior and upper margin of the coracoid process of the scapula. 

Relations, By its anterior surface , with the Pectoralis ltiajor, and the superior 
thoracic vessels and nerves. By its posterior surface, with the ribs, Intercostal 
muscles, Serratus magnus, the axillary space, and the axillary vessels and nerves. 
Its superior border is separated from the clavicle by a triangular interval, broad 
internally, narrow externally, bounded in front by the costo-coracoid membrane, 
and internally by the ribs. In this space arc seen the axillary vessels and nerves. 

1 he costo-coracoid membrane should now be removed, when the Subclavius 
muscle will be seen. 
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The Subclavius is a long, thin, spindle-shaped muscle, placed immediately 
beneath the clavicle, in the interval between it and the first rib. It arises bv a 
short and thick tendon from the cartilage of the first rib, immediately in front of 
the rhomboid ligament : the fleshy fibres proceed outwards to be inserted by short 
tendinous fibres into a deep groove on the under surface of the middle third of the 
clavicle. 

Relations. By its upper surf are, with the clavicle. By its under surface, it is 
separated from the first rib by the axillary vessels and nerves. Its anterior 
surface is separated from the Pectoralis major by a strong aponeurosis, which, 
with the clavicle, forms an osteo-fibrous sheath in which the muscle is inclosed. 


Fig. 1-53.—Muscles of tlie Clie»t am! Front of the Arm, with the boitndnrie* 
of the Axilla. 



If the costal attachment of the Pectoralis minor is divided across, and the muscle 
reflected outwards, the axillary vessels and nerves are brought fully into view, and 
should he examined. 

Nerves. The Pectoral muscles arc supplied by the anterior thoracic nerves; the 
Subclavius, by a filament from the cords formed by the union of the fifth and sixth 
cervical nerves. 

Actions. If the arm has been raised by the Deltoid, the Pectoralis major will, 
conjointly with the Latissimus dorsi and Teres major, depress it to the side of the 
chest : and, if acting singly, it will draw the arm across the front of the chest. 
The Pectoralis minor depresses the point of the shoulder, drawing the scapula 
downwards and inwards to the thorax. The Subclavius depresses the shoulder, 
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drawing tlie clavicle downwards and forwards. When the arms arc fixed, all three 
muscles act upon the ribs, drawing them upwards and expanding the chest, thus 
becoming very important agents in forced inspiration. Asthmatic patients always 
assume this attitude, fixing the shoulders, so that all these muscles may be brought 
into action to assist in dilating the cavity of the chest. 

Lateral Thoracic Region. 

Serratus Magnus. 

The Serratus Magnus is a broad, thin, and irregularly quadrilateral muscle, 
situated at the upper part and side of the chest. It arises by eight fleshy digita- 
tions from the external surface and upper borders of the eight upper ribs, and from 
the aponeurosis covering the upper intercostal spaces, and is inserted into the whole 
length of the inner margin of the posterior border of the scapula. This muscle 
has been divided into three portions, a superior, middle, and inferior, on account 
of the difference in the direction, and in the extent of attachment of each part. 
The superior portion, separated from the rest by a cellular interval, is a narrow, 
hut thick fasciculus, consisting of the first digitation, which arises by a double 
origin from the first and second ribs, and from the aponeurotic arch between them 
(called by some authors, first and second serrations); its fibres proceed upwards, 
outwards, and backwards, to be inserted into the triangular smooth surface on the 
inner side of the superior angle of the scapula. The middle portion of the muscle, 
the broadest and thinnest of the three, consists of the second, third, and fourth 
digitations, the fibres from which form a thin and broad muscular layer, which 
proceeds horizontally backwards, to he inserted by short tendinous fibres into the 
posterior border of the scapula, between the superior and inferior angles. The 
largest portion of this division of the muscle is formed by the third digitatiou. 
The inferior portion of the muscle consists of four digitations, in the intervals 
between which are received corresponding processes of the External oblique; the 
muscular fibres from these converging, pass upwards, outwards, and backwards, t«> 
be inserted into the inner surface of the inferior angle of the scapula, by an attach¬ 
ment partly muscular, partly tendinous. 

Relations. This muscle is covered, in front, by the Pectoral muscles; behind, 
by the Subscapularis; above, by the axillary vessels and nerves. Its deep surface 
rests upon the ribs and intercostal spaces. 

Nerves. The Serratus magnus is supplied by the posterior thoracic nerve. 

Actions. The Serratus magnus is the most important external inspiratory 
muscle. When the shoulders are fixed, it elevates the ribs, and so dilates the 
cavity of the chest, assisting the Pectoral and Subclnvius muscles. This muscle, 
especially its middle and lower segments, draws the base and inferior angle of 
the scapula forwards, and so raises the point of the shoulder by causing a rotation 
of the bone on the side of the chest; assisting the Trapezius muscle in supporting 
weights upon the shoulder, the thorax being at the same time fixed by preventing 
the escape of the included air. 

Dissection. After completing the dissection of the axilla, if the muscles of the back have 
been dissected, the upper extremity should be separated from the trunk Saw through the* 
clavicle at its centre, and then cut through the muscles which connect the scapula and arm 
with the trunk, viz., the Pectoralis minor, in front, Serratus magnus, at the side, and behind, 
the Levator anguli scapulas, the Khomboidei, Trapezius, and Latissimus doi^i. These uius* 
eles should be cleaned and traced to their respective insertions. An incision should then be 
made through the integument, commencing at the outer third of the clavicle, and extending 
along the margin of this bone, the acromion process, and spine of the scapula; the integu¬ 
ment should be dissected from above downwards and outwards, when the tascia covering the 
Deltoid is exposed. 

The Superficial Fascia of the upper extremity is a thin cellulo-fibrous lamina, 
containing between its layers the superficial veins and lymphatics, and the cuta¬ 
neous nerves. It is most distinct in front of the elbow, and contains between 
its lamina* in this situation the large superficial cutaneous veins and nerves; in 
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the hand it is hardly demonstrable, the integument being closely adherent to the 
deep fascia by dense fibrous bunds. Small subcutaneous bursae are found in this 
fascia, over the acromion, the olecranon, and the knuckles. The deep fascia of 
the upper extremity comprises the aponeurosis of the shoulder, arm, and forearm, 
the anterior and posterior annular ligaments of the carpus, and the palmar fascia. 
These will be considered in the description of the muscles of these several regions. 


Acromial Region. 

Deltoid. 

The Deep Fascia covering the Deltoid (deltoid aponeurosis) is a thick and 
strong fibrous layer, which covers the outer surface of the muscle, and sends down 
numerous prolongations between its fasciculi; it is continuous internally with that 
covering the great Pectoral muscle; behind, with the aponeurosis covering the 
Infraspinatus and back of the arm ; above, it is attached to the clavicle, the acro¬ 
mion, and spine of the scapula. 

The Deltoid is a large, thick, triangular muscle, which forms the convexity of 
the shoulder, and has received its name from its resemblance to the Greek letter 
J reversed. It surrounds the shoulder joint in the greater part of its extent, 
covering it on its outer side, and in front and behind. It arises, by tendinous 
fibres, from the outer third of the anterior border and upper surface of the clavicle; 
from the external margin and upper surface of the acromion process ; and from 
the whole length of the inferior border of the spine of the scapula, as far back as 
the triangular surface which terminates it. From this extensive origin, the mus¬ 
cular fibres proceed downwards, and converge towards their insertion, the middle 
passing vertically, the anterior obliquely backwards, the posterior obliquely 
forwards; they unite to form a thick tendon, which is inserted into a rough promi¬ 
nence on the middle of the outer side of the shaft of the humerus. This muscle 
is remarkably coarse in its texture, and intersected by three or four tendinous 
laminae, attached at intervals to the clavicle and acromion ; these extend into the 
substance of the muscle, and give origin to a number of fleshy fibres. The largest 
of these laminae extends from the summit of the acromion. 

Relations. By its superficial surface , with the Platysma, supra-acromial nerves, 
the superficial fascia, and integument. By its deep surface , it is separated from 
the Scapular muscles covering the head of the humerus by a large sacculated 
synovial bursa, and covers the coracoid process, coraeo-acromial ligament, Pecto- 
ralis minor, Coraeo-brachialis, both heads of the Biceps, tendon of the Peetoralis 
major, Teres major, scapular and external heads of the Triceps, the circumflex 
vessels and nerve, and the humerus. Its anterior border is separated from the Pec- 
toralis major by a cellular interspace, which lodges the cephalic vein and descend¬ 
ing branch of the thoracico-acromialis artery. Its posterior border is thin above, 
thicker below, and bound down by the aponeurotic covering of the Infraspinatus. 

Nerves. The Deltoid is supplied by the circumflex nerve. 

Actions. The Deltoid serves to raise the arm directly from the side, and to 
bring it at right angles with the trunk. Its anterior fibres, assisted bv the Pccto- 
ralis major, draw the arm forwards; and its posterior fibres, aided by the Teres 
major and Latissimus dorsi, will draw it backwards. 

Dissection. Divide the Deltoid across, near its upper part, by an incision carried along 
the margin of the clavicle, the acromion process, and spine of the scapula, and reflect it 
downwards; the bursa will be seen on its under surface, as well as the circumflex vessels 
and nerves, and External rotator muscle. The insertion of the muscle should be carefully 
examined. 

Anterior Scapular Region. 

Subscapularis. 

The Subscapular Aponeurosis is a thin membrane, attached to the entire cir¬ 
cumference of the subscapular fossa, and affording attachment by its inner surface 
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to some of the fibres of the Subscapularis muscle: when this is removed, the Sub¬ 
scapularis muscle is exposed. 

The Subscapularis is :r large triangular muscle, which fills up the whole of the 
subscapular fossa, arising from its internal two-thirds, with the exception of a 
narrow margin along the posterior border, and the small triangular portions of 
bone on the inner side of the superior and inferior angles, which afford attachment 
to the Serratus mngnus. Some of the fibres arise from tendinous lamin®, which 
intersect the muscle, and are attached to ridges on the bone ; and others from an 
aponeurosis attached to the anterior margin of the axillary border of the scapula, 
which separates this muscle from the Teres major and the long head of the Triceps! 
From this origin, the fibres pass outwards, and gradually converging, the muscle 
becomes narrow and thick, and terminates in a tendon, which is inserted into the 
lesser tuberosity of the humerus. Some of the muscular fibres which arise from 
the axillary border of the scapula are inserted into the neck of the bone to the 
extent of an inch below the tuberosity. The tendon of this muscle is in close 
contact with the capsular ligament of the shoulder joint, and glides over a large 
bursa, which separates it from the base of the coracoid process. This bursa com¬ 
municates with the ca vity of the joint by an aperture in the capsular ligament. 

Relations. By its anterior surface , with the Serratus roagnus, some loose areolar 
tissue being interposed, the Coraco-brachialis, and Biceps, and the axillary vessels 
and nerves. By its posterior surface, with the scapula, the subscapular vessels 
and nerves, and the capsular ligament of the shoulder joint. 

Nerves. It is supplied by the subscapular nerves. 

Actions. The subscapularis rotates the head of the humerus inwards : when the 
arm is raised it draws the humerus downwards. It is a powerful defence to the 
front of the shoulder joint, preventing displacement of the head of the bone for¬ 
wards. 

Posterior Scapular Region. 

Supraspinatus. Teres Minor. 

Infraspinatus. Teres Major. 

Direction. To expose these muscles, and to examine their mode of insertion into the 
humerus, detach the Deltoid and Trapezius from their attachment to the spine of the 
scapula and acromion process. Remove the clavicle by dividing the ligaments connecting 
it with the coracoid process, and separate it at its articulation with the scapula : divide the 
acromion process near its root with a saw, and the fragment being removed, the tendons of 
the posterior Scapular muscles will be fully exposed, and can be examined. A block should 
be placed beneath the shoulder joint, so as to make the muscles tense. 

The Supraspinous Aponeurosis is a thick and dense membranous layer, attached 
to the entire circumference of the supraspinous fossa, and completing the osteo- 
fibrous case in which the Supraspinatus muscle is contained; bv its inner surface 
it affords attachment to some of the fibres of this muscle. It is very thick inter¬ 
nally, but thinner externally under the coraco-acromion ligament. When this fascia 
is removed, the Supraspinatus muscle is exposed. 

Ihe Supi aspinatns is a thick triangular muscle, which occupies the whole of the 
supraspinous fossa, arising from its internal two-thirds, and from a strong fascia 
which covers the muscle and completes the osteo-fibrous sheath in which it is 
inclosed, riom these points, the muscular fibres converge to a tendon, which 
passes across the capsular ligament of the shoulder joint, to which it is intimately 
«i'I lcient. and is inserted into the highest of the three facets on the great tuberosity 
ot the humerus. ° 

Relations. By its upper surface , with the Trapezius, the clavicle, the acromion, 
the coraco-acromial ligament, and the Deltoid. By its under surface, with the 
scapula, the suprascapular vessels and nerve, and upper part of the shoulder 
joint. 1 1 

Ihe InfraspinouH Aponeurosis is a dense fibrous membrane, covering in the 
nfidspmatus muscles, and attached to the entire circumference of the infraspinous 
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fossa; it affords attachment by its inner surface to some fibres of this muscle, is 
continuous externally with the fascia of the arm, and gives off from its under sur¬ 
face intermuscular septa, which separate it from the Teres minor, and the latter 
from the Teres major. 

The Infraspinatus is a thick triangular muscle, which occupies the chief part 
of the infraspinous fossa, arising by fleshy fibres, from its internal two-thirds; and 
by tendinous fibres, from the ridges on its surface : it also arises from a strong 
fascia which covers it externally, and separates it from the Teres major and 
minor. 1 he fibres converge to a tendon, which glides over the concave border of 
the spine of the scapula, and passing across the capsular ligament of the shoulder 

Jjg. 154.—Muscles on the Dorsttm of* the Scapula and the Triceps. 



joint, is inserted into the middle facet on the great tuberosity of the humerus. 
The tendon of this muscle is occasionally separated from the spine of the scapula 
by a synovial bursa, which communicates with the synovial membrane of the 
shoulder joint. 

Relations. By its posterior surface , with the Deltoid, the Trapezius, Latissimus 
dorsi, and the integument. By its anterior surface , with the Scapula, from which 
it is separated by the superior and dorsalis scapulae vessels, and with the capsular 
ligament of the shoulder joint. Its lower border is in contact with the Teres 
minor, and occasionally united with it, and with the Teres major. 

The Teres minor is a narrow elongated muscle, which lies along the inferior 
border of the scapula. It arises from the dorsal surface of the axillary border of 
the scapula for the upper two-thirds of its extent, and from two aponeurotic 
laminae, which separate this muscle, one from the Infraspinatus, the other from 
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tin* Teres major; its fibres pass obliquely upwards and outwards, and terminate in 
a thick tendon, which is inserted below the Infraspinatus into the lowest of the 
three facets on the great tuberosity of the humerus, and, by fleshy fibres, into 
the humerus immediately below it. The tendon of this muscle passes across the 
capsular ligament of the shoulder joint. 

Relations. By its posterior surface, with the Deltoid, Latissimus dorsi, and in¬ 
tegument. By its anterior surface, with the scapula, the dorsal branch of the 
subscapular artery, the long head of the Triceps, and the shoulder joint.. By its 
upper border, with the Infraspinatus. By its lower border, with the Teres major, 
front which it is separated anteriorly by the long head of the Triceps. 

The Teres Major is a broad and somewhat flattened muscle, which arises from 
the triangular surface on the dorsal aspect of the inferior tingle of the scapula, 
arid from the fibrous septa interposed between it and the Teres minor and Infra¬ 
spinatus ; the fibres are directed upwards and outwards', and terminate in a flat 
tendon, about two inches in length, which is inserted into the posterior border of 
the bicipital groove of the humerus. The tendon of this muscle lies immediately 
behind that of the Latissimus dorsi, from which it is separated by a synovial 
bursa; it is also placed a little below that muscle at its insertion into the humerus. 

Relations. By its posterior surface, with the integument, from which it is sepa¬ 
rated internally by the Latissimus dorsi, and externally by the long head of the 
Triceps: By its anterior surface, with the Subscapularis, Latissimus dorsi, 
Coraco-brachialis, short head of the Biceps, the axillary vessels and brachial plexus 
of nerves. Its upper border is at first in relation with the Teres minor, from 
which it is afterwards separated by the long head of the Triceps. Its lower 
border forms, in conjunction with the Latissimus dorsi, part of the posterior boun¬ 
dary of the axilla. 

Nerves. The fsupra and Infraspinati muscles are supplied by the supra- 
scapul.it rierie, the lores minor, by the circumflex ; and the Teres major by the 
subseapular. J 

Actions. 1 he Supraspinatus assists the Deltoid iu raising the arm from the side; 
its action must, however, be very feeble, from the very disadvantageous manner in 
which the force is applied. The Infraspinatus and Teres minor rotate the head 
ol the humerus outwards; when the arm is raised they assist in retaining it in 
that position, and carrying it backwards. One of the most important uses of 
these three muscles is the great protection they afford to the shoulder joint, the 
.Supraspinatus supporting it above, and preventing displacement of the head of 
f'e humerus upwards, whilst the Infraspinatus and Teres minor protect it behind, 
am pieient dislocation backwards. The Teres major assists the Latissimus dorsi 
in drawing the humerus downwards and backwards when previously raised, and 
rotating it inwards ; when the arm is fixed, it may assist the Pectoral and Latis¬ 
simus dorsi muscles in drawing the trunk forwards. 


Anterior Humeral Region. 

Coraco-brachialis. Biceps. Brachialis Anticua. 

I)t. st < tion. 11h arm being placed on the table, with the front surface uppermost, make 
a vertical incision through the integument along the middle line, from the middle of the 
V c *«'j*« c . ! u u °* the axilla, to about two inches below the elbow joint, where it 
f l ?!! ' je /[ 01, ! e h 1 V ransvers ! ,nc * SI0T b extending from the inner to the outer side of the 

oiiauu, u \\n aps being reflected on either side, the fascia should be examined. 

riii Ih-tp hascia of the arm, continuous with that covering the shoulder and 
mn o t ic gieat 1 ectoral muscle, is attached, above, to the clavicle, acromion, 
am spim o t te scapula ; it forms a thin, loose membranous sheath, investing the 
muse im) t IKS legion, sending down septa between them, and composed of fibres 
i KspoM j m a cnculai or spiral direction, and these being connected together by 
\« i Ha i >us. t diffeis in thickness at different parts, being thin over the Biceps, 
>u i in <i \\ iei eu covers the Priceps and over the condyles of the humerus, and is 
strengthened by fibrous aponeuroses, which it derives from the Pectoralis major 
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and Latissimus dorsi, on the inner side, and from the Deltoid, externally. On 
either side it gives off a strong intermuscular septum, which is attached to the 
condyloid ridge and condyles on either side of the humerus. These septa serve 
to separate the muscles of the anterior, from those of the posterior brachial region. 
The external intermuscular septum extends from the lower part of the anterior 
bicipital ridge, along the external condyloid ridge, to the outer condyle; it is 
blended with the tendon of the Deltoid; gives attachment to the Triceps behind, 
to the Brachial is anticus, Supinator longus, and Extensor carpi radialis longior, 
in front; and is perforated by the mnsculo-spiral nerve, and superior profunda 
artery. The internal intermuscular septum, thicker than the preceding, extends 
from the lower part of the posterior bicipital groove below the Teres major, along 
the internal condyloid ridge to the inner condyle; it is blended with the tendon of 
the Cora co-b rachialis, and affords attachment to the Triceps, behind, and the 
Brachial is anticus, in front. It is perforated by the ulnar nerve, and the inferior 
profunda and anastomotic arteries. At the elbow the deep fascia takes attachment 
to all the prominent points around this joint, and is continuous with the fascia of 
the forearm. On the removal of this fascia the muscles of the anterior humeral 
region are exposed. 

1 he Coraco-brachicihsy the smallest of the three muscles in this region, is 
situated at the upper and inner part of the arm. It arises from the apex of the 
coracoid process of the scapula, in common with the short head of the biceps, and 
from the intermuscular septum between these two muscles: the fibres pass down¬ 
wards, backwards, and a little outwards, to be inserted by means of a flat tendon 
into a rough line at the middle of the inner side of the shaft of the humerus. It 
is perforated by the musculo-cutaneous nerve. The inner border of this muscle 
forms a guide to the performance of the operation of tying the brachial artery in 
the upper part of its course. 

Relations. Bv its anterior surface , with the Deltoid and Pectoralis major above, 
at its insertion it is crossed by the brachial artery. By its posterior surface , with 
the tendons of the Subcaptilaris, Latissiraus dorsi, and Teres major, the short head 
of the Triceps, the humerus, and the anterior circumflex vessels. By its inner 
border , with the brachial artery, and the median and musculo-cutaneous nerves. 
By its outer border , with the short head of the Biceps and Brachial is anticus. 

The Biceps is a long fusiform muscle, situated along the anterior aspect of the 
arms its entire length, and divided above into two portions or heads, from which 
circumstance it has received its name. Its internal or short head arises by a thick 
flattened tendon from the apex of the coracoid process of the scapula, in common 
with the Coraco-brachialis. The external or long head arises from the upper 
margin of the glenoid cavity of the scapula, by a long rounded tendon, which is 
continuous with the glenoid ligament. This tendon passes across the head of the 
humerus, being inclosed in a special sheath of the synovial membrane of the 
shoulder joint; it then pierces the capsular ligament at its attachment to the 
humerus, and descends in the bicipital groove which separates the two tuberosities 
in which it is retained by a sort of fibrous bridge. The fibres from this tendon 
form a rounded belly, which about the middle of the arm joins with the short 
portion of the muscle. The belly of the muscle, narrow and somewhat flattened, 
terminates above the elbow in a flattened tendon, which is inserted into the 
posterior part of the tuberosity of the radius, a synovial bursa being interposed 
bet ween the tendon and the anterior part of the tuberosity. The tendon of this 
muscle is thin and broad; as it, approaches the radius it becomes narrowed and 
twisted upon itself, being applied by a flat surface to the posterior part of the 
tuberosity, and opposite the bend of the elbow gives off, from its inner side, a 
broad aponeurosis, which passes obliquely downwards and inwards across the 
brachial artery, and is continuous with the fascia of the forearm. The inner 
border of this muscle forms a guide to the performance of the operation of tying 
the brachial artery in the middle of the arm. 

Relations. Its anterior surface is overlapped above by the Pectoralis major and 


252 


MUSCLES AND FASCIAE. 


Deltoid; in the rest of its extent it is covered by the superficial and deep fascia 
and the integument. Its posterior surf ace rests on the shoulder joint and humerus, 
from which it is separated by the Subscapularis, Teres major, Latissimus dorsi, 
Brachialis anticus, and the musculo-cutancous nerve. Its inner border is in rela¬ 
tion with the Coraco-brachialis, the brachial vessels, and median nerve. Bv its 
outer border , with the Deltoid and Supinator longus. 

The Brachialis Antieus is a broad muscle, which covers the whole of the ante¬ 
rior surface of the lower part of the humerus. It is somewhat compressed from 
before backwards, and is broader in the middle than at either extremity. It arises 
from the lower half of the external and internal surfaces of the shaft of the 
humerus, commencing above at the insertion of the Deltoid, which it embraces by 
two well-marked angular processes, and extending, below, to within an inch of the 
margin of the articular surface, and being limited on each side by the external 
and internal borders. It also arises from the intermuscular septa on each side, 
but more extensively from the inner than the outer. Passing down in front of 
the elbow joint, its fibres converge to a thick tendinous fasciculus, which is inserted 
into a rough depression on the lower part of the coronoid process of the ulna, being 
received into a notch at the upper part of the Flexor digitorum profundus. 

Relations . By its anterior surface , with the Biceps, musculo-cutancous nerve, 
the brachial vessels, and median nerve. By its posterior surface , with the humerus 
and anterior ligament of the elbow joint. By its inner border , with the Triceps, 
ulnar nerve, and Pronator radii teres, from which it is separated by the inter¬ 
muscular septa. By its outer border , with the musculo-spiral nerve, radial recur¬ 
rent artery, the Supinator longus, and Extensor carpi radialis longior. 

Nerves, The muscles of this group are supplied by the musculo-cutaneous nerve. 
The Brachialis anticus receives an additional filament from the musculo-spiral. 

Actions, The Coraco-brachialis draws the humerus forwards and inwards, and 
at the same time assists in elevating it towards the scapula. The Biceps and 
Brachialis anticus are flexors of the forearm: the former muscle is also a supina¬ 
tor, and serves to render tense the fascia of the forearm by means of the broad 
aponeurosis given of! from its tendon. \\ hen the forearm is fixed, the Biceps 
and Brachialis anticus flex the arm upon the forearm, as is seen in the efforts of 
climbing. 1 he Brachialis anticus forms an important defence to the elbow joint. 

Posterior Humeral Region. 

Triceps. Subanconeus. 

lhe Triceps is the only muscle situated on the back of the arm, extending 
the entire length of the posterior surface of the humerus. It is of large size, and 
divided above into three portions or heads; hence the name of the muscle. These 
three portions have been named, the middle or long head, the external, and the 
internal or short head. 

Ihe middle or long head arises, by a flattened tendon, from a rough triangular 
depression, immediately below the glenoid cavity of the scapula, being blended at 
its upper part with the glenoid ligament; the muscular fibres pass downwards 
between the two other portions of the muscle, and join with them in the common 
tendon of insertion. 

1 he external head arises from the posterior surface of the shaft of the humerus, 
between the insertion of the Teres minor and the upper part of the musculo-spiral 
groove, from the external border of the humerus and external intermuscular 
septum, the fibres from this origin converge towards the common tendon of 
insertion. 

The internal or short head arises from the whole of the posterior surface of the 
.'dialt of the humerus, below the groove for the musculo-spiral nerve, commencing 
above, narrow and pointed, immediately below the insertion of the Teres major, 
and extending, below, to within an inch of the trochlear surface; it also arises 
from the internal border and internal intermuscular septum. The fibres of this 
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portion of the muscle are directed, some downwards to the olecranon, whilst others 
converge to the common tendon of insertion. 

The common tendon of the Triceps commences about the middle of the back 
part of the muscle; it consists of two aponeurotic laminae, one of which is sub¬ 
cutaneous, and covers the posterior surface of the muscle for the lower half of its 
extent; the other layer is more deeply seated in the substance of the muscle ; after 
receiving the attachment of the muscular fibres, they join together immediately 
above the elbow, and are inserted into the posterior part of the upper surface of 
the olecranon process, a small bursa, occasionally multiloeular, being interposed 
between the tendon and the front of this surface. 

The long head of the Triceps passes between the Teres minor and Teres major, 
dividing the triangular space between these two muscles and the humerus into two 
smaller spaces, one triangular, the other quadrangular (Fig. 154). The triangular 
space transmits the dorsalis scapuhe artery and veins, being bounded bv the Teres 
minor above, the Teres major below, and the scapular head of the Triceps ex¬ 
ternally : the quadrangular space transmits the posterior circumflex vessels and 
nerve; it is bounded by the Teres minor above, the Teres major below, the sca¬ 
pular head of the Triceps internally, and the humerus externally. 

Relations. By its posterior surface, with the in tegument, superficial and deep 
fasciae, and integument. By its anterior surface , with the humerus, musculo- 
spiral nerve, superior profunda artery, and back part of the elbow joint. I is 
middle or long head is in relation, behind, with the Deltoid and Teres minor; in 
front, with the Subscapularis, Latissimus dorsi, and Teres major. 

Subanconeus. This is a small muscle, distinct from the Triceps, and analogous 
to the Subcruranis in the lower limb. It may be exposed by removing the Triceps 
from the lower part of the humerus. It consists of one or two slender fasciculi, 
which arise from the humerus, immediately above the olecranon fossa, and are 
inserted into the posterior ligament of the elbow joint. 

Nerves. The Triceps and Subanconeus are supplied by the musculo-spiral 
nerve. 

Actions. The Triceps is the great extensor muscle of the forearm ; when the 
forearm is flexed, serving to draw it into a right line with the arm. It is the 
direct antagonist of the Biceps and Brachialis anticus. When the arm is extended, 
the long head of this muscle may assist the Teres major and Latissimus dorsi in 
drawing the humerus backwards. The long head of the Triceps protects the 
under part of the shoulder joint, and prevents displacement of the head of the 
humerus downwards and backwards. 

Muscles of tiie Forearm. 

Dissection. To dissect the forearm, place the limb in the position indicated iu Fig. 151 ; 
make a vertical incision along the middle line from the elbow to the wrist, ami connect 
each extremity with a transverse incision; the flaps of integument being removed, the 
fascia of the forearm is exposed. 

The Deep Fascia of the forearm, continuous above with that inclosing the arm, 
is a dense highly glistening aponeurotic investment, which forms a general sheath 
inclosing all the muscles in this region; it is attached behind to the olecranon and 
posterior border of the ulna, and gives off from its inner surface numerous inter¬ 
muscular septa, which inclose each muscle separately. It consists of circular and 
oblique fibres, connected together at right angles by numerous vertical fibres. It 
is much thicker on the dorsal than on the palmar surface, and at the lower than 
at the upper part of the forearm, and is strengthened by tendinous fibres, derived 
from the Brachialis anticus and Biceps in front, ami from the Triceps behind. 
Its inner surface affords extensive origin for muscular fibres, especially at the 
upper part of the inner and outer sides of the forearm, and forms the boundaries 
of a series of conical-shaped fibrous cavities, in which the muscles in this region 
are contained. Besides the vertical septa separating each muscle, transverse 
septa are given off both on the anterior and posterior surfaces of the forearm, 
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separating the deep from the superficial layer of muscles. Numerous apertures 
exist in the fascia for the passage of vessels and nerves; one of these, of large 
size, situated at the front of the bend of the elbow, serves for the passage of a 
communicating branch between tlie superficial and deep veins. 

The muscles of the forearm may be subdivided into groups correspond in a- to 
the region they occupy. The first group occupies the inner and anterior aspect of 
the forearm, and comprises the Flexor and Pronator muscles. The second group 
occupies the outer side of the forearm : and the third, its posterior aspect. The 
two latter groups include all the Extensor and Supinator muscles. 


Anterior Brachial Rehiox. 


Fig 105.—Front of the Left Forearm. 
Superficial Muscle?. 


Stipcrficial Layer. 

Pronator radii teres. 

Flexor carpi radialis. 

Palmaris Longus. 

Flexor carpi ulnaris. 

Flexor sublimis digitorum. 

All these muscles take origin from 
the internal condyle by a common 
tendon. 

The Pronator Radii Teres arises 
by two heads; one, the largest and 
most superficial, from the humerus, 
immediately above the internal condyle, 
and from the tendon common to the 
origin of the other muscles; also from 
the fascia of the forearm, and inter¬ 
muscular septum between it and the 
Flexor carpi radialis. The other head 
is a thin fasciculus, which arises from 
the inner side of the coronoid process 
of the ulna, joining the other at an 
acute angle. Between the two heads 
passes the median nerve. The muscle 
passes obliquely across the forearm 
from the inner to the outer side, and 
terminates in a flat tendon, which 
turns over the outer margin of the 
radius, and is inserted into a rough 
ridge at the middle of the outer sur¬ 
face of the shaft of that bone. 

Relations. By its anterior surface , 
with the fascia of the forearm, the Su¬ 
pinator longus, and the radial vessels 
and nerve. By its posterior surface , 
with the Brachialis anticus, Flexor 
sublimis digitorum, the median nerve, 
and ulnar artery. Its upper border 
forms the inner boundary of a trian¬ 
gular space, in which is placed the 
brachial artery, median nerve, and 
tendon of the Biceps muscle. Its 
lower border is in contact with the 
Flexor carpi radialis. 
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The Flexor Carpi Radialis lies on the inner side of the preceding muscle. 
It arises from the internal condyle by the common tendon, from the fascia of the 
forearm, and from the intermuscular septum between it and the Pronater teres, on 
the inside; the Palraaris longus externally; and the Flexor sublimis digitorum, 
beneath. Slender and aponeurotic in structure at its commencement, it increases 
in size, and terminates in a tendon which forms the lower two-thirds of its struc¬ 
ture. This tendon passes through a separate opening on the outer side of the 
annular ligament, runs through a groove in the os trapezium, converted into a 
canal by a thin fibrous sheath, lined by a synovial membrane, and is inserted into 
the base of the metacarpal bone of the index finger. The radial artery lies between 
the tendon of this muscle and the Supinator longus, and may easily be secured in 
this situation. 

Relations. By its superficial surface , with the fascia of the forearm and the 
integument. By its deep surface , with the Flexor sublimis digitorum, Flexor 
longus pollicis, and wrist joint. By its outer border , with the Pronator radii teres, 
and the radial vessels. By its inner border , with the Palmaris longus. 

The Palmaris Longus is a slender fusiform muscle, lying on the inner side of 
the preceding. It arises from the inner condyle of the humerus by the common 
tendon, from the fascia of the forearm, and intermuscular septa, between it and 
the adjacent muscles. It terminates in a slender flattened tendon, which forms 
the lower two-thirds of its structure, being inserted into the annular ligament, and 
expanding to be continuous with the palmar fascia. 

Variations. This muscle is often found wanting; when it exists, it presents 
many varieties. Its fleshy belly is sometimes very long, or it may occupy the 
middle of the muscle, which is tendinous at either extremity; or it may be mus¬ 
cular at its lower extremity, its upper part being tendinous. Occasionally, there 
is a second Palmaris longus placed on the inner side of the preceding, terminating, 
below, partly in the annular ligament or fascia, and partly in the small muscles of 
the little finger. 

Relations. By its anterior surface , with the fascia of the forearm. By its pos¬ 
terior surface , with the Flexor digitorum sublimis. Internally, with the Flexor 
carpi ulnaris. Externally , with the Flexor carpi radialis. 

The Plexor carpi ulnaris lies along the ulnar side of the forearm. It arises by 
two heads, separated by a tendinous arch, beneath which passes the ulnar nerve, 
and posterior ulnar recurrent artery. One head arises from the inner condyle of 
the humerus, bv the common tendon; the other, from the inner margin of the 
olecranon, and by an aponeurosis from the upper two-thirds of the posterior border 
of the ulna, it also arises from the intermuscular septum between it and the 
Flexor sublimis digitorum. The muscular fibres terminate in a tendon, which is 
inserted on the anterior surface of the pisiform bone, the tendon being prolonged 
to the annular ligament and base of the metacarpal bone of the little finger. The 
ulnar artery lies on the outer side of the tendon of this muscle, in the lower two- 
thirds of the forearm ; the tendon forming a guide to the operation of including 
this vessel in a ligature in this situation. 

Relations. By its anterior surface , with the fascia of the forearm, with which 
it is intimately connected for a considerable extent. By its posterior surface , with 
the Flexor sublimis, the Flexor profundis, the Pronator quadratns, and the ulnar 
vessels and nerve. By its outer or radial border , with the Palmaris longus, above: 
below, with the ulnar vessels and nerve. 

The Flexor Sublimis Digitorum is placed beneath the preceding muscles; these, 
therefore, require to be removed before its entire extent of attachment is brought 
into view. It is the largest of the muscles of the superficial layer, and arises by 
three distinct heads; one from the internal condyle of the humerus by the com¬ 
mon tendon, from the internal lateral ligament of the elbow joint, and from the 
intermuscular septum common to it and the preceding muscles. The second head 
arises from the coronoid process of the ulna, above the ulnar origin of the Pro¬ 
nator radii teres. The third head arises by tendinous fibres from the oblique line 
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of the radius, extending from the tubercle above, to the insertion of the Pronator 
radii teres below. The muscular fibres pass vertically downwards, forming a 
broad and thick muscle, which divides into four tendons about the middle of'the 
forearm; as these tendons pass beneath the annular ligament into the palm of the 
hand, they are arranged in pairs, the anterior pair corresponding to the middle 
and ring fingers; the posterior pair to the index and little fingers. The tendons 
diverge from one another as they pass onwards, and are finally inserted into the 
lateral margins of the second phalanges, about their centre. Opposite the base of 
the first phalanges, each tendon divides, so as to leave a fissured interval, between 
which passes one of the tendons of the Flexor profundus, and they both enter an 
osseo-aponeurotic canal, formed by a strong fibrous band which arches across them, 
and is attached on each side to the margins of the phalanges. The two portions 
into which the tendon of the Flexor sublimis divides, so as to admit of the passage 
of the deep flexor, expand somewhat, and form a grooved channel into which the 
accompanying deep flexor tendon is received; the two divisions then unite, and 
finally subdivide a second time to be inserted into the forepart and sides of the 
second phalanges. The tendons whilst contained in the fibro-osseous canals, arc 
connected to the phalanges by slender tendinous filaments, called vincula acres- 
soria tendinum. A synovial sheath invests the tendons as they pass beneath the 
annular ligament; a similar membrane surrounds each tendon as it passes along 
the phalanges. 

Relations. In the forearm. By its anterior surface , with the deep fascia and 
all the preceding superficial muscles. By its posterior surface , with the Flexor 
profundis digitorum, Flexor longus pollicis, the ulnar vessels and nerves, and the 
median nerve. In the hand, its tendons are in relation, in front, with the palmar 
fascia, superficial palmar arch, and the branches of the median nerve. Behind, 
with the tendons of the deep Flexor and the Lumbricales. 

Anterior Brachial Region. 

Deep La per. 

Flexor Profundus Digitorum. Flexor Longus Pollicis. 

1 Vo n a tor Q u a d ra t us. 

Dissection. Divide each of the superficial muscles at its centre, and turn either end aside; 
the deep layer of muscles, together with the median nerve and ulnar artery, will then be 
exposed. 

1 he Flexor Profundus Digitorum (perforans) is situated on the ulnar side of 
the fcucaim, immediately beneath the superficial Flexors. It arises from the upper 
two-thirds of the anterior and internal surfaces of the shaft of the ulna, embracing 
.mono the insertion of the Brachialis anticus, and extending, below, to within a 
short distance of the Pronator quadratus. It also arises from a depression on the 
inner side of the coronoid process, by an aponeurosis from the upper two-thirds of 
the posterior border of the ulna, and from the ulnar half of the interosseous mem- 
in ane. I he fibres from these origins pass downwards, forming a fleshy belly of 
considerable size, which divides into four unequal portions, each of which termi¬ 
nates m a tendon which passes beneath the annular ligament beneath the tendons of 
the b lexor sublimis. Opposite the first phalanges, the tendons pass between the 
two slips of the tendons of the Flexor sublimis, and are finally inserted into the 
bases of the last phalanges. The tendon of the index finger is distinct; the rest 

the hand eCtCC t0gGt ‘ LT hy celllllar tissue an<1 tendinous slips, as far as the palm of 

hour small muscles, the Lumbricales, are connected with the tendons of the 

r lexor profundus m the palm. They will be described with the muscles in that 
region. 

Relations. By its anterior surface , in the forearm, with the Flexor sublimis 
i lgitoium, t ic r lexor carpi ulnaris, the ulnar vessels and nerve, and the median 
nerve; and in the hand, with the tendons of the superficial Flexor. By its 
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posterior surface, in the fore¬ 
arm, with the ulna, the inter¬ 
osseous ligament, the Pronator 
quadra tus ; and, in the hand, 
with the Interossei, Adductor 
pollicis, and deep palmar arch. 
By its ulnar bonier , with the 
Flexor carpi ulnaris. By its 
radial border , with the Flexor 
longus pollicis, the anterior 
interosseous artery and nerve 
being interposed. 

The Flexor Longus Pollicis 
is situated on the radial side 
of the forearm, lying on the 
same plane as the preceding. 
It arises from the upper two- 
thirds of the grooved anterior 
surface of the shaft of the 
radius; commencing, above, 
immediately below the tubero¬ 
sity and oblique line, and ex¬ 
tending, below, to within a 
short distance of the Pronator 
quadratus. It also arises from 
the adjacent part of the inter¬ 
osseous membrane, and occa¬ 
sionally by a fleshy slip from 
the inner side of the base of 
the coronoid process. The 
fibres pass downwards, and 
terminate in a flattened ten¬ 
don, which passes beneath the 
annular ligament, is then 
lodged in the interspace be¬ 
tween the two heads of the 
Flexor brevis pollicis, and, 
entering a tendino-osseous ca¬ 
nal, similar to those for the 
other flexor tendons, is in¬ 
serted into the base of the last 
phalanx of the thumb. 

Relations . Bv its anterior 
surface , with the Flexor sub- 
limis digitorum, Flexor carpi 
radialis, Supinator longus, and 
radial vessels. By its paste- 
rior surface, with the radius, 
interosseous membrane, and 
Pronator Quadratus. By its 
ulnar border , with the Flexor 
profundus digitorum, from 
which it is separated by the 
anterior interosseous artery 
ami nerve. 

The Pronator Quadratus is 
a small muscle, quadrilateral 
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in form, extending transversely across tlie radius and ulna, immediately above 
their carpal extremities. It arises from the oblique line on the lower fourth of 
the anterior surface of the shaft of the ulna, and the surface of bone immediately 
below it; from the internal border of the ulna; and from a strong aponeurosis 
which covers the inner third of the muscle. The fibres pass horizontally outwards, 
to be inserted into the lower fourth of the anterior surface and external border of 
the shaft of the radius. 

Relations . By its anterior surface , with the Flexor profundis digitorum, the 
Flexor longus pollicis, Flexor carpi radialis, and the radial and ulnar vessels, and 
ulnar nerve. By its posterior surface , with the radius, ulna, and interosseous 
membrane. 

Nerves. All the muscles of the superficial layer are supplied by the median 
nerve, excepting the Flexor carpi ulnaris, which is supplied by the ulnar. Of the 
deep layer, the Flexor profundis digitorum is supplied conjointly by the ulnar and 
anterior interosseous nerves, the Flexor longis pollicis and Pronator quadratus by 
the anterior interosseous nerve. 

Actions. These muscles act upon the forearm, the wrist, and hand. Those 
acting on the forearm are the Pronator radii teres and Pronator quadratus, which 
rotate the radius upon the ulna, rendering the hand prone; when pronation has 
been fully effected, the Pronator radii teres assists the other muscles in flexing the 
forearm. The flexors of the wrist are the Flexor carpi ulnaris and radialis : and 
the flexors of the phalanges are the Flexor sublimis and profundus digitorum ; the 
former flexing the second phalanges, and the latter the last. The Flexor longus 
pollicis flexes the last phalanx of tin? thumb. The three latter muscles, after flexing 
the phalanges by continuing their action, act upon the wrist, assisting the ordinary 
flexors of this joint; and all assist in flexing the forearm upon the arm. The 
Palmaris longus is a tensor of the palmar fascia; when this action has been fully 
effected, it flexes the hand upon the forearm. 

.Radial Region. 

Supinator Longus. Extensor Carpi Radialis Longior. 

Extensor Carpi Radialis Brevior. 

Dissection. Divide the integument in the same manner as in the dissection of the ante¬ 
rior brachial region; and, after having examined the cutaneous vessels and nerves, and deep 
fascia, they should be removed, when the muscles of this region will be exposed. The 
removal of the fascia will be considerably facilitated by detaching it from below upwards. 
Great care should be taken to avoid cutting across the tendons of the muscles of the 
thumb. 

The Supinator Longus is the most superficial muscle on the radial side of the 
forearm, fleshy for the upper two-thirds of its extent, tendinous below. It arises 
from the upper two-thirds of the external condyloid ridge of the humerus, and 
from the external intermuscular septum, being limited above by the musculo-spiral 
groove. T lie fibres descend on the anterior and outer side of the forearm, and 
terminate in a flat tendon, which is inserted into the base of the styloid process of 
the radius. 

Relations. By its superficial surface , with the integument and fascia for the 
greater part of its extent ; near its insertion it is crossed by the Extensor ossis 
metacarpi pollicis and the Extensor prirai internodii pollicis. By its deep surface , 
with the humerus, the Extensor carpi radialis longior and brevior, the insertion of 
the 1 ronator radii teres, and the Supinator brevis. By its inner border, above the 
elbow, with the Brachialis anticus, the musculo-spiral nerve, and radial recurrent 
artery; and, in the forearm, with the radial vessels and nerve. 

1 lie Extensor Carpi Radialis Longior is placed partly beneath the preceding 
muscle. It arises from the lower third of the external condyloid ridge of the 
humerus, immediately below the Supinator longus, and from the external inter¬ 
muscular septum. 1 he fibres pass downwards, and terminate at the upper third 
of the forearm in a flat tendon, which runs along the outer border of the radius, 
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beneath the extensor tendons 
of the thumb; it then passes 
through a groove common to 
it and the Extensor carpi 
radialis brevior, immediately 
behind the styloid process; 
and is inserted into the base 
of the metacarpal bone of the 
index finger, its radial side. 

Relation*. By its superfi¬ 
cial surface , with the Supi¬ 
nator longus and fascia of the 
forearm. Its outer side, is 
crossed obliquely by the Ex¬ 
tensor ossis metacarpi pollicis 
and the Extensor primi inter- 
nodii pollicis : and at the wrist 
by the Extensor secundi inter- 
nodii pollicis. By its deep 
surface , with the elbow joint, 
the Extensor carpi radialis 
brevior, and back part of the 
wrist. 

The Extensor Carpi Radi¬ 
al is Brevior is shorter, as its 
name implies, and thicker 
than the preceding muscle, 
beneath which it is placed. 
It arises from the external 
condyle of the humerus by a 
tendon common to it and the 
other extensor muscles: from 
the external lateral ligament 
of the elbow joint ; from a 
strong aponeurosis which co¬ 
vers its surface ; and from the 
intermuscular septum between 
it and the adjacent muscles. 
The fibres pass downwards, 
and terminate about the mid¬ 
dle of the forearm in a flat 
tendon, w hich is closely con¬ 
nected with that of the pre¬ 
ceding muscle, accompanies it 
to the wrist, lying in the same 
groove on the posterior surface 
of the radius ; passes beneath 
the annular ligament, and di¬ 
verging somewhat from its 
fellow, is inserted into the 
base of the metacarpal bone 
of the middle finger, its radial 
side. 

The tendons of the two 
preceding muscles, as they 
pass across the same groove 
at the back of the radius, are 
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retained in it by a fibrous sheath, lubricated by a single synovial membrane 
but separated from each other by a small vertical ridge of bone. 

Relations. By its superficial surf (tee, with the Extensor carpi radialis longior, 
and crossed by the Extensor muscles of the thumb. By its deep surface , with the 
Supinator brevis, tendon of the Pronator radii teres, radius, and wrist joint. By 
its ulnar harder, with the Extensor communis digitorutn. 


Posterior Brachial Reuiox. 


Superficial Layer. 

Extensor Communis Digitorutn. Extensor Carpi Ulnaris. 

Extensor Minimi Digit!. Anconeus. 

The Extensor Communis Digitorum is situated at the back part of the forearm. 
It arises from the external condyle of the humerus by a tendon common to it and 
the other superficial Extensor muscles, from the deep fascia, and the inter¬ 
muscular septa between it and the adjacent muscles. Just below the middle 
of the forearm it divides into four tendons, which pass in a separate sheath 
beneath the posterior annular ligament of the wrist, lubricated by a synovial 
membrane. The tendons then diverge, the two middle ones passing along the dorsal 
surface of the corresponding metacarpal bones, the lateral ones crossing obliquely 
to the metacarpal bones, along which they pass ; and are finally inserted into the 
second and third phalanges of the fingers in the following manner: Each tendon 
opposite its corresponding metacarpo-phalangeal articulation becomes narrow and 
thickened, being reinforced by the tendons of the interossei and lumbricales, gives 
oft’ a thin fasiculus upon each side of the joint, and spreads out into a broad 
aponeurosis, which covers the whole of the dorsal surface of the first phalanx. 
Opposite the first phalangeal joint, this aponeurosis divides into three slips, a 
middle and two lateral ; the former is inserted into the base of the second phalanx, 
and the two lateral, which are continued onwards along the sides of the second 
phalanx, unite by their contiguous margins, and are inserted into the upper surface 
of the last phalanx. The tendons of the middle, ring, and the little fingers are 
connected together as they cross the hand by small oblique tendinous slips. The 
tendons of the index and little fingers also receive, before their division, the special 
extensor tendons belonging to them. 

Relations. By its superficial surface , with the fascia of the forearm and hand, 
the posterior annular ligament and integument. By its deep surface , with the 
Supinator brevis, the Extensor muscles of the thumb and index finger, posterior 
interosseous artery and nerve, the wrist joint, carpus, metacarpus, and phalanges. 
By its radial border , w ith the Extensor carpi radialis brevior. By its ulnar border, 
with the Extensor minimi digiti, ami Extensor carpi ulnaris. 

1 he Extensor Minimi Digit/ is a small slender muscle, placed on the inner side 
of tlie Extensor communis, with which it is generally connected. It arises from 
the common tendon of origin of the Extensor muscles by a thin tendinous slip; 
and from the intermuscular septa between it and the adjacent muscles. Passing 
down to the lower extremity of the ulna, its tendon runs through a separate 
sheath in the annular ligament, and at the metacarpo-phalangeal articulation 
unites with the tendon derived from the long Extensor. The common tendon then 
spreads into a broad aponeurosis, which is inserted into the second and third pha¬ 
langes of the little finger in a similar manner to the common extensor tendons of 
the other fingers. 

I he Extensor Carpi Llnaris is the most superficial muscle on the ulnar side of 
the forearm. It arises by the common tendon from the external condyle of the 
humerus, from the middle third of the posterior border of the ulna below* the An¬ 
coneus, and from the fascia of the forearm. This muscle terminates in a tendon, 
which runs through a groove behind the styloid process of the ulna, passes through 
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a separate sheath in the annular ligament, and is inserted into the base of the 
metacarpal bone of the little finger. 

Relations. By its superficial surface , with the fascia of the forearm. By its 
deep surface , with the ulna, and the muscles of the deep layer. 

The Anconeus is a small triangular muscle, placed behind and beneath the 
elbow joint : and appears to be a continuation of the external portion of the 
Triceps. It arises by a separate tendon from the back part of the outer condyle 
of the humerus; the fibres diverge from this origin, the upper ones being directed 
horizontally, the lower obliquely inwards, to be inserted into the triangular surface 
at the upper part of the posterior surface of the shaft of the ulna. 

Relations. By its superficial surface , with a strong fascia derived from the Tri¬ 
ceps. By its deep surface , with the elbow joint, the orbicular ligament, the ulna, 
and a small portion of the Supinator brevis. 

Posterior Brachial Region. 

Deep Layer. 

Supinator Brevis. Extensor Primi Internodii Pollicis. 

Extensor Ossis Metacarpi Pollicis. Extensor Secundi Internodii Pollicis. 

Extenso Indicia. 

The Supinator Brevis is a broad muscle, of a hollow cylindrical form, curved 
around the upper third of the radius. It arises from the external condyle of the 
humerus, from the external lateral ligament of the elbow joint, from the orbicular 
ligament of the radius, from the prominent oblique line of the ulna, extending 
down from the lower extremity of the lesser sigmoid cavity, and the triangular 
depression in front of it: it also arises from a tendinous expansion which covers 
its surface. The fibres of the muscle pass obliquely around the upper part of the 
radius; the most superior fibres forming a sling-like fasciculus, which passes around 
the neck of the radius above the tuberosity, to be attached to the back part of its 
inner surface; the middle fibres being attached to the outer edge of the bicipital 
tuberosity ; the lower fibres to the oblique line as low down as the insertion of the 
Pronator radii teres. This muscle is pierced by the posterior interosseous nerve. 

Relations. By its superficial surface , with the Pronator radii teres, all the su¬ 
perficial Extensor and Supinator muscles, the Anconeus, the radial vessels and 
nerve, and the musculo-spiral nerve. By its deep surface , with the elbow joint, 
the interosseous membrane, and the radius. 

The Extensor Ossis Metacarpi Pollicis is the most external and the largest 
of the deep Extensor muscles, lying immediately below the Supinator brevis. 
It arises from the posterior surface of tlie shaft of the ulna below the origin 
of the Supinator brevis, from the interosseous ligament, and from the middle 
third of the posterior surface of the shaft of the radius. Passing obliquely down¬ 
wards and outwards, it terminates in a tendon which runs through a groove on the 
outer side of the styloid process of the radius, accompanied by the tendon of the 
Extensor primi internodii pollicis, and is inserted into the base of the metacarpal 
bone of the thumb. 

Relations. By its superficial surface, with the Extensor communis digitorum, 
Extensor minimi digiti, and fascia of the forearm ; being crossed bv the branches 
of the posterior interosseous artery and nerve. By its deep surface , with the 
ulna, interosseous membrane, radius, the tendons of the Extensor carpi radialis 
longior and brevior, and at the outer side of the wrist with the radial artery. By 
its upper border , with the Supinator brevis. By its lower border , with the Ex¬ 
tensor primi internodii pollicis. 

The Extensor Primi Internodii Pollicis is much smaller than the preceding 
muscle, on the inner side of which it lies. It arises from the posterior surface <>f 
the shaft of the radius, immediately below the Extensor ossis metacarpi, and 
from the interosseous membrane. Its direction is similar to that of the Exten¬ 
sor ossis metacarpi, its tendon passing through the same groove on the outer side 
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of the styloid process, to be inserted into the base of the first phalanx of ti.e 
thumb. 

Relations, The same as those of the Extensor ossis metacarpi pollicis. 

The Extensor Secundi Intern odd Pollicis is much larger than the preceding 

muscle, the origin of which 
Fig. 158. —Posterior Surface of tlie Forearm. Deep Muscles. jf partly COVCl'S in. It arises 

from the posterior surface of 
the shaft of the ulna, below 
the origin of the Extensor 
ossis metacarpi pollicis, and 
from the interosseous mem¬ 
brane. It terminates in a 
tendon which passes through 
a distinct canal in the annu¬ 
lar ligament, lying in a nar¬ 
row oblique groove at the 
back part of the lower end of 
the radius. It then crosses 
obliquely the tendons of the 
Extensor carpi radialis lon- 
gior and brevior, being sepa¬ 
rated by a triangular interval 
from the other Extensor ten¬ 
dons of* the thumb, in which 
space the radial artery is 
found ; and is finally inserted 
into the base of the last pha¬ 
lanx of the thumb. 

Relations . By its super* 
Jicial surface, with the same 
parts as the Extensor ossis 
metacarpi pollicis. By its 
deep surface , with the ulna, 
interosseous membrane, radius, 
the wrist, the radial artery, 
and metacarpal bone of the 
thumb. 

The Extensor Indicts is a 
narrow, elongated muscle, 
placed on the inner side of, 
and parallel with, the pre¬ 
ceding. It arises from the 
posterior surface of the shaft 
of the ulna below the origin 
of tlie Extensor sccundi inter- 
nodii pollicis, and from the 
interosseous membrane. Its 
tendon passes with the Ex¬ 
tensor communis digitorum 
through the same canal in the 
annular ligament, and subse¬ 
quently joins that tendon of 
the Extensor communis which 
belongs to the index finger, 
opposite the lower end of 
the corresponding metacarpal 
bone. It is finally inserted 
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into tlio second and third phalanges of the index finger, in the manner already 
described. 

Relations. They are similar to those of the preceding muscles. 

Nerves. The Supinator longus, Extensor carpi radialis longidr, and Anconeus, 
are supplied by branches from the musculo-spiral nerve. The remaining muscles 
of the radial and posterior brachial regions, by the posterior interosseous nerve. 

Actions. The muscles of the radial and posterior brachial regions, which com¬ 
prise all the Extensor and Supinator muscles, act upon the forearm, wrist, and 
band ; they are the direct antagonists of the Pronator and Flexor muscles. The 
Anconeus assists the Triceps in extending the forearm. The Supinator longus 
and brevis are the supinators of the forearm and hand ; the former muscle more 
especially acting as a supinator when the limb is prouated. When supination has 
been produced, the Supinator longus, if still continuing to act, flexes the forearm. 
The Extensor carpi radialis longior and brcvior, and Extensor carpi ulnaris 
muscles, are the Extensors of the wrist; continuing their action, they serve to 
extend the forearm upon the arm; they are the direct antagonists of the Flexor carpi 
radialis and ulnaris. The common Extensor of the fingers, the Extensors of the 
thumb, and the Extensors of the index and little fingers, serve to extend the pha¬ 
langes into which they are inserted; and are the direct antagonists of the Flexors. 
By continuing their action they assist in extending the forearm. The Extensors 
of the thumb may assist in supinating the forearm, when this part of the hand 
has been drawn inwards towards the palm, on account of the oblique direction of 
the tendons of these muscles. 

Muscles and Fascus of the Hand. 

Dissection (Fig. 151). Make a transverse incision across the front of the wrist, and a second 
across the heads of the metacarpal bones, connect the two by a vertical incision in the 
middle line, and continue it through the centre of the middle finger. The anterior and 
posterior annular ligaments, and the palmar fascia, should first he dissected. 

The Anterior Annular Ligament is a strong fibrous band, which arches over 
the front of the carpus, converting the deep groove on the front of these bones 
into a canal, beneath which the tendons of the muscles of the forearm pass, pre¬ 
vious to their insertion into the fingers. This ligament is attached, internally, to 
the pisiform bone, and unciform process of the unciform; and externally, to the 
tuberosity of the scaphoid, and ridge on the trapezium. It is continuous, above, 
with the deep fascia of the forearm, and below, with the palmar fascia. It is 
crossed by the tendon of the Palmaris longus, by the ulnar artery and nerve, and 
the cutaneous branch of the median nerve. It lias inserted into its upper and 
inner part, the tendon of the Flexor carpi ulnaris; and has, arising from it below, 
the small muscles of the thumb and little finger. It is pierced by the tendon of 
the Flexor carpi radialis; and, beneath it, pass the tendons of the Flexor sublimis 
and profundus digitorum, the Flexor longus pollicis, and the median nerve. 
There are two synovial membranes beneath this ligament; one of large size, in¬ 
closing the tendons of the Flexor sublimis and profundus ; and a separate one 
for the tendon of the Flexor longus pollicis ; the latter is also large and very ex¬ 
tensive, reaching from above the wrist to the extremity of the last phalanx of the 
thumb. 

The Posterior Annular Ligament is a strong transverse fibrous band, extending 
across the back of the wrist, and continuous with the fascia of the forearm. It 
forms a sheath for the extensor tendons in their passage to the fingers, being 
attached, internally, to the cuneiform and pisiform bones, and palmar fascia ; ex¬ 
ternally, to the margin of the radius ; and in its passage across the wrist, to the 
elevated ridges on the posterior surface of the radius. It presents six 
compartments for the passage of tendons, each of which is lined by a separate 
synovial sac. These are, from within outwards, 1. A sheath on the outer side of 
the radius for the tendons of the Extensor ossis metacarpi, and Extensor 
primi internodii pollicis. 2. Behind the styloid process, for the tendons 
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of the Extensor carpi radialis longior and brevior. 3. Opposite tlie middle of the 
posterior surface of the radius, for the tendon of the Extensor secundi internodii 
pollicis. 4. For the tendons of the Extensor communis digitorum, and Extensor 
indicis. 5. For the Extensor minimi digiti. 6. For the tendon of the Extensor 
carpi ulnaris. The synovial membranes lining these sheaths are usually very ex¬ 
tensive, extending from above the annular ligament, down upon the tendons, al¬ 
most to their insertion. 

The Palmar Fascia forms a common sheath which invests the muscles of the 
hand. It consists of three portions, a central and two lateral. The central por¬ 
tion occupies the middle of the palm, is triangular in shape, of great strength and 
thickness, and binds down the tendons in this situation. It is narrow above, being 
attached to the lower margin of the annular ligament, and receives the expanded 
tendon of the Palmaris longus muscle. Below, it is broad and expanded, and op¬ 
posite the heads of the metacarpal bones divides into four slips, for the four fingers. 
Each slip subdivides into two processes which inclose the tendons of the Flexor 
muscles, and are attached to the sides of the first phalanx, and to the anterior or 
glenoid ligament; by this arrangement, four arches are formed, under which the 
Flexor tendons pass. The arched intervals left in the fascia between these four 
fibrous slips, transmit the digital vessels and nerves, and the tendons of the Lum- 
bricales. At the point of division of the palmar fascia into the slips above men¬ 
tioned, numerous strong transverse fibres bind the separate processes together. 
This fascia is intimately adherent to the integument by numerous fibrous bands, 
and gives origin by its inner margin to the Palmaris brevis ; it covers the superficial 
palmar arch, the tendons of the Flexor muscles, and the branches of the median 
and ulnar nerves ; and on each side it gives off a vertical septum, which is con¬ 
tinuous with the interosseous aponeurosis, and separates the lateral from the middle 
palmar region. 

The lateral portion of the palmar fascia are very thin fibrous layers, which 
cover, on the radial side, the muscles of the ball of the thumb; and on the ulnar 
side, the muscles of the little finger; they are continuous with the dorsal fascia, 
and in the palm, with the middle portion of the palmar fascia. 

Muscles of the Hand. 

The muscles of the hand are subdivided into three groups. 1. Those of the 
thumb, which occupy the radial side. 2. Those of the little finger, which occupy 
the ulnar side. 3. Those in the middle of the palm and between the interosseous 
spaces. 

Radial Group. 

Muscles of the Thumb . 

Abductor Pollicis. 

Opponens Pollicis (Flexor Ossis Metacarpi). 

Flexor Brevis Pollicis. 

Adductor Pollicis. 

The Abductor Pollicis is a thin, flat, narrow muscle, placed immediately be¬ 
neath the integument. It arises from the ridge of the os trapezium and annular 
ligament; and passing outwards and downwards, is inserted by a thin flat tendon 
into the radial side of the base of the first phalanx of the thumb. 

Relations. By its superficial surface , with the palmar fascia. By its deep sur¬ 
face, with the Opponens pollicis, from which it is separated by a thin aponeurosis, 
fts inner border is separated from the Flexor brevis pollicis by a narrow cellular 
interval. 

1 lie Opponens Pollicis (Flexor Ossis Metacarpi) is a small triangular muscle, 
plarod beneath the preceding. It arises from the palmar surface of the trapezium 
and annular ligament; the fleshy fibres pass downwards and outwards, to be inserted 
into the whole length of the metacarpal bone of the thumb on its radial side. 

Relations . By its superficial surface , with the Abductor pollicis. By its deep 
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surface , with the trapczio-mctacarpal articulation. By its inner border, with the 
Flexor brevis pollicis. 

The Flexor Brevis Pollicis is much larger than either of the two preceding 
muscles, beneath which it is placed. It consists of two distinct portions, in the 
interval between which lies the tendon of the Flexor longus pollicis. The ante¬ 
rior and more superficial portion arises from the trapezium and outer two-thirds of 
the annular ligament; the deeper portion from the trapezoides, os magnum, base 
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of the third metacarpal bone, and sheath of the tendon of the Flexor carpi radialis. 
The fleshy fibres unite to form a single muscle ; this divides into two tendons, 
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which are inserted one on either side of the base of the first phalanx of the thutiib. 
A sesamoid bone is developed in each of these tendons as they pass across the me- 
tacarpo-phalangeal joint; the outer one being joined by the tendon of the Abduc¬ 
tor, and the inner by that of the Adductor. 

Relations. By its superficial surface, with the palmar fascia. By its deep 
surface , with the Adductor pollicis, and tendon of the Flexor carpi radialis. 
By its external surface, with the Opponens pollicis. By its internal surface , with 
the tendon of the Flexor lnngus pollicis. 

The Adductor Pollicis (Fig. L”>(>), is the most deeply seated and the largest of this 
group of muscles. It is of a triangular form, arising, by its broad base, from the 
whole length of the metacarpal bone of the middle finger on its palmar surface: the 
fibres, proceeding outwards, converge to be inserted by a short tendon into 
the ulnar side of the base of the first phalanx of the thumb, and into the internal 
sesamoid bone, being blended with the innermost tendon of the Flexor brevis 
pollicis. 

Relations. By its superficial surface , with the Flexor brevis pollicis, the 
tendons of the Flexor profundus digitorum and Lumbricales. Its deep surface 
covers the two first interosseous spaces, from which it is separated by a strong 
aponeurosis. 

Nerves. The Abductor, Opponens, and outer head of the Flexor brevis pollicis, 
are supplied by the median nerve; the inner head of the Flexor brevis, and the 
Adductor pollicis, by the ulnar nerve. 

Actions. The actions of the muscles of the thumb are almost sufficiently indi¬ 
cated by their names. This segment of the hand is provided with three Extensors, 
an Extensor of the metacarpal hone, an Extensor of the first, and an Extensor of 
the second phalanx; these occupy the dorsal surface of the forearm and hand, 
iheie are, also, three Plexors on the palmar surface, a Flexor of the metacarpal 
bone, the Flexor ossis metacarpi (Opponens pollicis), the Flexor brevis pollicis, 
ami the Flexor longus pollicis: there is also an Abductor and an Adductor. 

I hese muscles give lo the thumb that extensive range of motion which it pos- 
sesses in an eminent degree. 1 


Ulna it Region. 

Muscles of the Little Finger. 

1 a 1 mar is Brevis. Flexor Brevis Minimi Digiti. 

Abductor Minimi Digiti. Opponens Minimi Digiti. 

I lie Palnians Brens is a thin quadrilateral plane of muscular fibres, placed 
immediately beneath the integument on the ulnar side of the hand. It arises 
hy tendinous fasciculi, from the annular ligament and palmar fascia; the fleshy 
fibres pass horizontally inwards, to be inserted into the skin on the inner border 
of the palm of the hand. 

Relations. By its superficial surface , with the integument to which it is inti¬ 
mately adherent, especially by its inner extremity. By its deep surface, with 
the inner portion of the palmar fascia, which separates it from the ulnar artery 
anil nerve, and from the muscles of the ulnar side of the hand. 

J be Abductor Minimi Digiti is situated on the ulnar border of the palm of the 
hand. It arises by tendinous fibres from the pisiform bone, and from an expan- 

Mnii o i ic tendon of the Flexor carpi ulnaris. The muscle terminates in a 
a t< m on, which is inserted into the base of the first phalanx of the little finger, 
on its ulnar side. 

Relations. L\ its superficial surface, with the inner portion of the palmar 
a.>ciu, am t ie 1 alinaris brevis. By its deep surface , with the Flexor ossis meta- 
cai T K By its inner harder, with the Flexor brevis minimi digiti. 

m Hexor Brevis Minimi Digiti lies on the same plane as the preceding 
muse <., on its ladial side. It arises from the unciform process of the unciform 
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lrnne, ami anterior surface of the annular ligament, and is inserted into the base 
nt the first phalanx of the little finger, in connection with the preceding. It 
is separated from the Abductor at its origin, by the communicating branch of the 
ulnar artery, and deep palmar branch of the ulnar nerve. This muscle is some¬ 
times wanting. The Abductor is then, usually, of large size. 

Relations. By its superficial surface, with the internal portion of the palmar 
fascia, and the Palmaris brevis. By its deep surface, with the Flexor ossis meta¬ 
carpi. 

1 lie Opponent Mumni Digiti (Fig. 1 *>6), is of a triangular form, and placed im¬ 
mediately beneath the preceding muscles. It arises from the unciform process 
of the unciform bone, and contiguous portion of the annular ligament; from 
these points, the fibres pass downwards and inwards, to be inserted into the whole 
length of the metacarpal bone of the little finger, along its ulnar margin. 

Relations. By its superficial surface , with the Flexor brevis, and Abductor 
minimi digiti. By its deep surface, with the interossei muscles in the fourth 
metacarpal space, the metacarpal bone, and the Flexor tendons of the little 
finger. 

Nerves. All the muscles of this group are supplied by the ulnar nerve. 

Actions. I he actions of the muscles of the little finger are expressed in their 
names. I ho Palmaris brevis corrugates the skin on the inner side of the palm of 
the hand. 


Middle Palmar Region. 


Lumbricales. Interossei Palmares. 

Interossei Dorsales. 

The Lumbricales are four small fleshy fasciculi, accessories to the deep Flexor 
muscle. They arise by fleshy fibres from the tendons of the deep Flexor, the 
first and second, from the radial side and palmar surface of the tendons of the index 
and middle fingers; the third, from the contiguous sides of the tendons of the 
middle and ring fingers; and the fourth, from the contiguous sides of the tendons 


of the ring and little fingers. They pa: 
responding fingers, and opposite the n 
tendon terminates in a broad aponeurosis, 
which is inserted into the tendinous ex¬ 
pansion from the Extensor communis di- 
gitorum, which covers the dorsal aspect 
of each finger. 

The Interossei Muscles are so named 
from their occupying the intervals be¬ 
tween the metacarpal bones. They are 
divided into two sets, a dorsal and pal¬ 
mar: the former are four in number, one 
in each metacarpal space, the latter, 
three in number, lie upon the metacarpal 
bones. 

The Dorsal Interossei are four in 
number, larger than the palmar, and 
occupy the intervals between the meta¬ 
carpal bones. They are bipenniform 
muscles, arising by two heads from the 
adjacent sides of the metacarpal bones, 
hut more extensively from that side of 
tlu* metacarpal hone which corresponds 
to the side of the finger in which the 
uiusclc is inserted. They are inserted 


s forwards to the radial side of the cor- 
etacarpo-phalangeal articulations, each 

Fig. —TJie Dorsal Interossei of Left Hand. 
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into the base of the first phalanges, and into the aponeurosis of the common 
Extensor tendon. Between the double origin of each of these muscles is a 
narrow triangular interval, through which passes a perforating branch from the 
deep palmar arch. 

The First Dorsal Interosseous muscle, or Abductor indicis , is larger than the 
others, and lies in the interval between the thumb and index finger. It is flat, 
triangular in form, and arises by two heads, separated by a fibrous arch, for the 
passage of the radial artery into the deep part of the palm of the hand. The 
outer head arises from the upper half of the ulnar border of the first metacarpal 
bone; the inner head, from the entire length of the radial border of the second 
metacarpal bone; the tendon is inserted into the radial side of the index finger. 
The second and third are inserted into the middle finger, the former into its radial, 
the latter into its ulnar side. The fourth is inserted in the radial side of the ring 
finger. 

The Palmar Interossei , three in number, are smaller than the Dorsal, and placed 

Fig 161. —Tlie Palmar Interest of Left "P 0 8 thc P ahna T * UTf * Ce ° f tl,t ‘ "'Otacarpnl 

bones, rather than between them. They 

arise from the entire length of the meta¬ 
carpal bone of one finger, and are inserted 
into the side of the base of the first pha¬ 
lanx and aponeurotic expansion of the com¬ 
mon Extensor tendon of the same finger. 

The first arises from the ulnar side of 
the second metacarpal bone, and is inserted 
into the same side of the index finger. The 
second arises from the radial side of the 
fourth metacarpal bone, and is inserted into 
the same side of the ring finger. The third 
arises from the radial side of the fifth me¬ 
tacarpal bone, and is inserted into the same 
side of the little finger. From this account 
it may be seen, that each finger is provided 
with two Interossei muscles, with the excep¬ 
tion of the little finger. 

Nerves. The two outer Lumbricales are 
supplied by the median nerve; the rest of 
the muscles of this group by the ulnar. 

Actions. The Dorsal interossei muscles 
abduct the fingers from an imaginary line 
drawn longitudinally through the centre of the middle finger, and the Palmar 
interossei abduct the fingers towards the same line. They usually assist the 
Extensor muscles, but when the fingers are slightly bent, assist in flexing the 
fingers. 



SURGICAL ANATOMY. 

riio student having completed the dissection of the muscles of the upper ex¬ 
tremity, should consider the effects likely to be produced by the action of thc 
various muscles in fracture of the bones; the causes of displacement are thus easily 
recognized, and a suitable treatment in each case may be readily adopted. 

In considering the actions of the various muscles upon fractures of the upper 
extremity, the most common forms of injury have been selected, both for illustra¬ 
tion and description. 

Fracture of the clavicle is an exceedingly common accident, and is usually caused 
by indirect violence, as a fall upon the shoulder; it occasionally, however, occurs 
from direct force. Its most usual situation is just external to the centre of the 
bone, but it may occur at the sternal or acromial ends. 

Fracture of the middle of the clavicle (Fig. 162) is always attended with con- 
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aider able displacement, the outer fragment being drawn downwards, forwards, and 
inwards ; the inner fragment slightly upwards, the outer fragment is drawn down 
by the weight of the arm and the action of 

the Deltoid, and forwards and inwards by Fig. 162 .—Fracture of the Middle of tl»e 
the Pectoral is minor and Subclavius muscles; 
the inner fragment is slightly raised by the 
Stemo-cleido-mastoid, but only to a very 
limited extent, as the attachment of the 
costo-clavicular ligament and Pectoralis 
major below and in front would prevent any 
very great displacement upwards. The 
causes of displacement having been ascer¬ 
tained, it is easy to apply the appropriate 
treatment. The outer fragment is to be 
drawn outwards, and, together with the 
scapula, raised upwards to a level with the 
inner fragment, and retained in that posi¬ 
tion. 

In fracture of the acromial end of the 
clavicle between the conoid and trapezoid 
ligaments, only slight displacement occurs, 
as these ligaments, from their oblique inser¬ 
tion, serve to hold both portions of the bone 
in apposition. Fracture, also, of the sternal 
end , internal to the costo-clavicular ligament, 
is attended with only slight displacement, 
this ligament serving to retain the fragments 
in close apposition. 

Fracture of the acromion process usually arises from violence applied to the 
upper and outer part of the shoulder: it is generally known by the rotundity of 
the shoulder being lost, from the Deltoid drawing downwards and forwards the 
fractured portion ; and the displacement may easily be discovered by tracing the 
margin of the clavicle outwards, when the fragment will be found resting on 
the front and upper part of the head of the humerus. In order to relax the 
anterior and outer fibres of the Deltoid (the opposing muscle), the arm should 
be drawn forwards across the chest, and the elbow well raised up, so that 
the head of the bone may press upwards the acromion process, and retain it in its 


position. 

Fracture of the coracoid process is an extremely rare accident, and is usually 
caused by a sharp blow directly on its pointed extremity. Displacement is here 
produced by the combined actions of the Pectoralis minor, short head of the 
Biceps, and Coraeo-brachialis, the former muscle drawing the fragment inwards, 
the latter directly downwards, the amount of displacement being limited by the 
connection of this process to the acromion by means of the coraco-acromial liga¬ 
ment. In order to relax these muscles, and replace the fragment in close appo¬ 
sition, the forearm should he flexed so as to relax the Biceps, and the arm drawn 
forwards and inwards across the chest so as to relax the Coraco-brachialis ; the 
action of the Pectoralis minor may he counteracted by placing a pad in the axilla; 
the humerus should then be pushed upwards against the coraco-acromial ligament, 
and the arm retained in this position. 

Fracture of the anatomical neck of the humerus within the capsular ligament 
is a rare accident, attended with very slight displacement, an impaired condition of 
the motions of the joint, and crepitus. 

Fracture of the surgical neck (Fig. 1G3) is very common, is attended with con¬ 
siderable displacement, and its appearances correspond somewhat with those of 
dislocation of the head of the humerus into the axilla. The upper fragment is 
slightly elevated under the coraco-acromial ligament by the muscles attached to 
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the greater awl lesser tuberosities : the upper end of the lower fragment is drawn 
inwards by the Pectoralis major, Latissimus dorsi, and Teres major; and the 

humerus is thrown obliquely outwards from 
the side by the action of the Deltoid, and 
occasionally elevated so as to project beneath 
and in front of the coracoid process. By 
fixing the shoulder, and drawing the arm 
outwards and downwards, the existing de¬ 
formity is at once reduced. To counteract 
the action of the opposing muscles, and to 
keep the fragments in position, the arm 
should lie drawn from the side, and paste¬ 
board splints applied on its four sides, a 
large conical-shaped pad should be placed 
in the axilla with the base turned upwards, 
and the elbow approximated to the side, and 
retained there by a broad roller passed 
around the chest; by these means, the action 
of the Pectoralis major, Latissimus dorsi, 
Teres major, and Deltoid muscles is conn- 
tcracted : the forearm should then be flexed, 
and the band supported in a sling, care 
being taken not to raise the elbow, otherwise, the lower fragment may be dis¬ 
placed upwards. 

In fracture of the shaft of the humerus below the insertion of the Pectoralis 
major , Latissimus dorsi, and Teres major, and above the insertion of the Deltoid, 
there is also considerable deformity, the lower end of the upper fragment being 
drawn inwards, by the first-mentioned muscles, and the lower fragment drawn up¬ 
wards and outwards by the Deltoid, producing shortening of the limb, and a con¬ 
siderable prominence at the seat of fracture, from the fractured ends of the bone 
riding over one another, especially if the fracture takes place in an oblique direc¬ 
tion. I lie fragments may be readily brought into apposition by extension from 
the elbow, and retained in that position by adopting the same means as in the 
preceding injury. 

In fracture of the shaft of the humerus immediately below the insertion of the 
Deltoid, the amount of deformity depends greatly upon the direction of the fracture. 
If the fracture occurs in a transverse direction, only slight displacement occurs, 
the lower extremity of tin' upper fragment being drawn a little forwards; but in 
oblique fracture, the combined actions of the Biceps and Brachialis unticus muscles 
in front, and the I riceps behind, draw upwards the lower fragment, causing it to 
glide over the lower end of the upper fragment, either backwards or forwards, 
accoi ding to the direction of the fracture. Simple extension reduces the defor¬ 
mity, and the application of splints on the four sides of the arm retains the frag¬ 
ments in apposition. ( are should be taken not to raise the elbow, but the forearm 
and hand may be supported in a sling. 

Fracture of the humerus immediately above the condyles (Fig. 104) deserves 
von attentive consideration, as the general appearances correspond somewhat with 
thc^e produced by separation of the epiphysis of the humerus, and with those of 
! islocation of the radius and ulna backwards. If the direction of the fracture 
is o diquc from above, downwards and outwards, the lower fragment is drawn 
upwaids and backwards by the Brachialis anticus and Biceps in front, and the 
liceps xdnnd. J his injury may be diagnosed from dislocation by the increased 
mobility in fracture, the existence of crepitus, and the deformity being remedied 
by extension, by the discontinuance of which it is again reproduced. The age of 
the patient is of importance in distinguishing this form of injury from separation 
of the epiphysis. If fracture occurs in the opposite direction to that shown in 
the plate, the lower fragment is drawn upwards and forwards, causing a con- 


Fig. 103.—Fracture of the Surgical 
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siilerable prominence in front, anti the lower end of the upper fragment projects 
backwards beneath the tendon of the Triceps muscle. 


Fig. 1<M.—Fracture of the Humerus 
above the Conilyles. 


iceps 

Fracture of the coronoid process of the 
ulna is an accident of rare occurrence, and 
is usually caused by violent action of the 
Brachialis anticus muscle. The amount of 
displacement varies according to the extent 
of the fracture. If the tip of the process 
only is broken of!', the fragment is drawn 
upwards by the Brachialis anticus on a level 
with the coronoid depression of the humerus, 
and the power of flexion is partially lost. If 
the process is broken off near its root, the 
fragment is still displaced by the same 
muscle; at the same time, on extending the 
forearm, partial dislocation backwards of the 
ulna occurs from the action of the Triceps 
muscle. The appropriate treatment would 
be to relax the Brachialis anticus by flexing 
the forearm, and to retain the fragments in 
immediate apposition by keeping the arm in 
this position. Union is generally liga¬ 
mentous. 

Fracture of the olecranon process (Fig. 165) is a more frequent accident, and is 
caused either by violent action of the Triceps muscle, or by a fall or blow upon the 
point of the elbow. The detached fragment is displaced upwards, by the action of 
the Triceps muscle, from half an inch 

to two inches ; the prominence of the t6.5—Fracture of the Olecranon, 

elbow is consequently lost, and a deep 
hollow is felt at the hack part of the 
joint, which is much increased on 
Hexing the limb. The patient at the 
same time loses the power of extend¬ 
ing the forearm. The treatment con¬ 
sists in relaxing the Triceps by ex¬ 
tending the forearm, and retaining it 
in this position by means of a long 
straight splint applied to the front of 
the arm; the fragments are thus 
brought into closer apposition, and 
may be further approximated by draw¬ 
ing down the upper fragment. Union 
is generally ligamentous. 

Fracture of the neck of the radius 

is an exceedingly rare accident, and is generally caused by direct violence. Its 
diagnosis is somewhat obscure, on account of the slight deformity visible trom the 
large number of muscles which surround it; but the movements of pronation and 
supination are entirely lost. The upper fragment is drawn outward" by the Supi¬ 
nator brevis, its extent of displacement being limited by the attachment oi the 
orbicular ligament. The lower fragment is drawn forwards and slightly upwards 
by the Biceps, and inwards by the Pronator radii teres, its displacement forwards 
and upwards being counteracted in some degree by the Supinator brevis. The 
treatment essentially consists in relaxing the Biceps, Supinator brevis, and Pro¬ 
nator radii teres muscles; by flexing the forearm, and placing it in a position 
midway between pronation and supination, extension having been previously made 
so as to bring the parts in apposition. 

Fracture of the radius (Fig. 166) is more common than fracture of the ulna, on 
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account of the connection of the former with the wrist. Fracture of the shaft of 
the radius near its centre may occur from direct violence, but more frequently 
from a fall forwards, the entire weight of the body being received on the wrist 

and hand. The upper fragment is 
drawn upwards by the Biceps, ami 
inwards by the Pronator radii teres, 
holding a position midway between 
pronation and supination, and a de¬ 
gree of fulness in the upper half of 
the forearm is thus produced; the 
lower fragment is drawn downwards 
and inwards towards the ulna by the 
Pronator quadratus, and thrown into 
a state of pronation by the same 
muscle; at the same time, the Supinator longus, by elevating the styloid process, 
into which it is inserted, will serve to depress still more the upper end of the 
lower fragment towards the ulna. In order to relax the opposing muscles the 
forearm should be bent, and the limb placed in a position midway between pro- 
nation and supination : the fracture is then easily reduced by extension from the 
wrist and elbow : well-padded splints should then be applied on both sides of the 
forearm from the elbow to the wrist; the hand being allowed to fall, will, by its 
own weight, counteract the action of the Pronator quadratus and Supinator longus, 
and elevate this fragment to the level of the upper one. 

Fracture of the shaft of the ulna is not a common accident; it is usually caused 
by direct violence. Its more protected position on the inner side of the limb, the 
greater strength of the shaft, and its indirect connection with the wrist, render it 
less liable to injury than the radius. It usually occurs a little below the centre, 
which is the weakest part of the bone. The upper fragment retains its usual 
position ; but the lower fragment is drawn outwards towards the radius by the 
Pronator quadratus, producing a well-marked depression at the seat of fracture, 
and some fulness on the dorsal and palmar surfaces of the forearm. The fracture 
is easily reduced by extension from the wrist and forearm. The forearm should 
be flexed, and placed in a position midway between pronation and supination, and 
well-padded splints applied from the elbow to the ends of the fingers. 

Fracture of the shafts of the radius and ulna toe/ether is not a common acci¬ 
dent; it may arise from a direct blow, or from indirect violence. The lower 
fragments are drawn upwards, sometimes forwards, sometimes backwards, according 
to the direction of the fracture, by the combined actions of the Flexor and Ex¬ 
tensor muscles, producing a degree of fulness on the dorsal or palmar surface of 
the forearm; at the same time the two fragments are drawn into contact by the 
Pronator quadratus, the radius in a state of pronation : the upper fragment of the 
radius is drawn upwards and inwards by the Biceps and Pronator radii teres to a 
higher level than the ulna; the upper portion of the ulna is slightly elevated by 
the Brachialis anticus. The fracture may be reduced by extension from the wrist 
and elbow, and the forearm should be placed in the same position as in fracture of 
the ulna. 

In the treatment of all cases of fracture of the bones of the forearm, the greatest 
care is requisite to prevent the ends of the bones from being drawn inwards 
towards the interosseous space; if this is not carefully attended to, the radius and 
ulna may become anchylosed, and the movements of pronation and supination 
entirely lost. To obviate this, the splints applied to the limb should be well 
padded, so as to press the muscles down into their normal situation in the inter¬ 
osseous space, and so prevent the approximation of the fragments. 

Fracture of the lower end of the radius ( Fig. 107) is usually called Colies s frac¬ 
ture, from the name of the eminent Dublin surgeon who first accurately described 
it. It usually arises from the patient falling from a height, and alighting upon 
the hand, which receives the entire weight of the body. This fracture usually 
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takes place from half an inch to an inch above the articular surface if it occurs in 
the adult; but in the child, before the age of sixteen, it is more frequently a sepa¬ 
ration of the epiphysis from the diaphysis. The displacement which is produced 
is very considerable, and bears some resemblance to dislocation of the carpus hack- 
wards, from which it should he carefully distinguished. The lower fragment is 
drawn upwards and backwards behind the upper fragment by the combined actions 


Fig 107.—Fracture of the Lower Krul of the Radius. 
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of the Supinator longus and the flexors and extensors of the thumb and carpus, 
producing a well-marked prominence on the hack of the wrist, with a deep de¬ 
pression behind. The upper fragment projects forwards, often lacerating the 
substance of the Pronator quadratus, and is drawn by this muscle into close con¬ 
tact with the lower end of the ulna, causing a projection on the anterior surface 
of the forearm, immediately above the carpus, from the flexor tendons being 
thrust forwards. This fracture may be distinguished from dislocation by the 
deformity being removed on making sufficient extension, when crepitus may he 
occasionally detected ; at the same time, on extension being discontinued, the parts 
immediately resume their deformed appearance. The age of the patient will also 
assist in determining whether the injury is fracture or separation of the epiphysis. 
The treatment consists in flexing the forearm, and making powerful extension 
from the wrist and elbow, depressing at the same time the radial side of the hand, 
and retaining the parts in this position by well-padded pistol-#hoped splints. 

MUSCLES AND FASCI2E OF THE LOWER EXTREMITY. 

The Muscles of the Lower Extremity are subdivided into groups, corresponding 
with the different regions of the limb. 


Iliac Region. 


Pectineus. 


Psoas magnus. 
Psoas parvus. 
Iliacus. 


Adductor longus. 
Adductor brevis. 
Adductor magnus. 


Thigh. 

Anterior Femoral Region. 


Gluteal Region. 


IIip. 


Tensor vaginae femoris. 
Sartorius. 

Rectus. 

Vastus extern us. 

Vastus in tern us. 
Crurieus. 

Subcruraeus. 


Glutseus maxim us. 
GJlitmus medius. 


Glutseus minimus. 
Pyriform is. 


Gemellus superior. 
Obturator internus. 
Gemellus inferior. 
Obturator externus. 
Quadratus femoris. 


Internal Femoral Region. 
Gracilis. 
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Posterior Femoral Region. 

Biceps. 

Semitendinosus. 

Semimembranosus. 

Leg. 

Anterior Tibio-Jibular Region. 

Tibialis anticus. 

Extensor longus digitorum. 
Extensor proprius pollicis. 

Peroneus tertius. 

Posterior Tibio-Jibular Region. 
Superficial Lager. 

Gastrocnemius. 

Plantaris. 

Solens. 

Peep Layer. 

Popliteus. 

Flexor longus pollicis. 

Flexor longus digitorum. 

Tibialis posticus. 


Fibular Region. 
Peroneus longus. 

Peroneus brevis. 

Foot. 

Dorsal Region. 
Extensor brevis digitorum. 
Interossei dorsales. 

Plantar Region. 
First Layer. 
Abductor pollicis. 

Flexor brevis digitorum. 
Abductor minimi digiti. 

Second Layer. 
Musculus accessorius. 
Lumbricales. 

Third Layer. 
Flexor brevis pollicis. 
Adductor pollicis. 

Flexor brevis minimi digiti. 
Transversus pedis. 

Fourth Layer. 
Interossei plan tares. 


Ieiac Region. 

Psoas magnus. Psoas parvus. Iliacus^ 

Dissection. No detailed description is required for the dissection uf these muscles. 
1 hey are exposed after the removal of the viscera from the abdomen, covered In’ the Peri¬ 
toneum and a thin layer of fascia, the fascia iiiaca. 

The Iliac fascia is the aponeurotic layer which lines the back part of the abdominal 
cavity, and incloses the Psoas anti Uiacus muscles throughout their whole extent. It 
is thin abo\ e, and becomes gradually thicker below, as it approaches the femoral 
arch. 

1 lie pnition investing the Psoas is attached, above, to the ligamentum arcuatum 
internum; internally, to the sacrum ; and by a series of arched processes to the 
intervei tebral substances, and prominent margins of the bodies of the vertebrae; 
the intervals left opposite the constricted portions of the bodies transmitting the 
lumbar arteries and sympathetic filaments of nerves. Externally, it is continuous 
with the fascia lumboruin. 

The portion investing the Uiacus is connected, externally, to the whole length 
ot the inner border of the crest of the ilium ; internally, to the brim of the true 
pclvhx, where it is continuous with the periosteum, and receives the tendon of 
insertion of the Psoas parvus. External to the femoral vessels, this fascia is 
intmiateh connected with Poupart s ligament, and is continuous with the fascia 
tiansveisali*, but corresponding to the point where the femoral vessels pass down 
into the thigh, it is prolonged down behind them, forming the posterior wall of the 
femoral sheath. Below this point, the iliac fascia surrounds the Psoas and Uiacus 
muscles to their termination, and becomes continuous with the iliac portion of the 
ummu lata. Internal to the femoral vessels the iliac fascia is connected to the ili<>- 
pectineal line, and is continuous with the pubic portion of the fascia lata. The 
ihae vessels ic in front of the iliac fascia, but all the branches of the lumbar 
p exus behind it; it is separated from the peritoneum by a quantity of loose areolar 
tissue. In abscesses accompanying caries of the lower part of the spine, the matter 
makes its way to the femoral arch, distending the sheath of the Psoas; and when 
it accumulates in considerable quantity, this muscle becomes absorbed, and the 
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nervous cords contained in it arc dissected out, and lie exposed in the cavity of 
the abscess; the femoral vessels, however, remain intact, and the peritoneum seldom 
becomes implicated, notwithstanding the extreme thinness of this membrane. 

Remove this fascia, and the muscles of the iliac region will be exposed. 

The Psoas Magnus is a long fusiform muscle, placed on the side of the lumbar 
region of the spine and margin of the pelvis (Fig. ltJ9). It arises from the sides of 
the bodies, from the corresponding intervertebral substances, and from the anterior 
part of the bases of the transverse processes of the last dorsal and all the lumbar 
vertebrae. The muscle is connected to the bodies of the vertebrae by five slips, each 
of which is attached to the upper and lower margins of two vertebrae, and to the 
intervertebral substance between them; the slips themselves being connected by 
tendinous arches extending across the constricted part of the bodies, beneath w hich 
pass the lumbar arteries and sympathetic nervous filaments. These tendinous 
arches also give origin to muscular fibres and protect the bloodvessels and nerves 
from pressure during the action of the muscle. The first slip is attached to the 
contiguous margins of the last dorsal and first lumbar vertebrae; the last, to the 
contiguous margins of the fourth and fifth lumbar, and intervertebral substance. 
From these points, the muscle passes down across the brim of the pelvis, and dimi¬ 
nishing gradually in size, passes beneath Poupart’s ligament, and terminates in a 
tendon, which, after receiving the fibres of the Iliacus, is inserted into the lesser 
trochanter of the femur. 

Relations. In the lumbar region. By its anterior surface, which is placed 
behind the peritoneum, with the ligamentinn arcuatum internum, the kidney, Psoas 
parvus, renal vessels, ureter, spermatic vessels, genito-crural nerve, the colon, and, 
along its pelvic border, with the common and external iliac artery and vein. By 
its posterior surface , with the transverse processes of the lumbar vertebra and the 
quadratus lumborum, from which it is separated by the anterior lamella of the apo¬ 
neurosis of the Transversalis; the anterior crural nerve is at first situated in the 
substance of the muscle, and emerges from its outer border at its lower part. The 
lumbar plexus is situated in the posterior part of the substance of the muscle. 
By its inner side , with the bodies of the lumbar vertebrae, the lumbar arteries, the 
sympathetic ganglia, and its communicating branches with the spinal nerves. In 
the thigh . It is in relation, in front, with the fascia lata; behind, with the capsular 
ligament of the hip, from which it is separated by a synovial bursa, which some¬ 
times communicates with the cavity of the joint through an opening of variable 
size. By its inner border, with the Pectineus and the femoral artery, which 
slightly overlaps it. By its outer border , with the crural nerve and Iliacus muscle. 

'flu* Psoas Parvus is a long, slender muscle, placed immediately in front of the 
preceding. It arises from the sides of the bodies of the last dorsal and first lum¬ 
bar vertebra), and from the intervertebral substance between them. It forms a 
small, flat, muscular bundle, which terminates in a broad, flattened tendon, which is 
inserted into the ilio-pectincal eminence, being continuous, by its outer bonier, 
with the iliac fascia. This muscle is most frequently found wanting, being pre¬ 
sent, according to M. Theile, in one out of every twenty subjects examined. 

Relations. It is covered hv the peritoneum, and at its origin by the ligamentum 
arcuatum internum; it rests on the Psoas magnus. 

The Iliacus is a flat radiated muscle, which fills up the whole of the internal 
iliac fossa. It arises from the inner concave surface of the ilium, from the inner 
margin of the crest of that bone; behind, from the ilio-lmnbar ligament, and base 
of the sacrum ; in front, from the anterior superior and anterior inferior spinous 
processes of the ilium, the notch between them, and by a tew fibres from the cap¬ 
sular ligament of the hip joint. The fibres converge to be inserted into the outer 
side of the tendon common to this muscle and the Psoas magnus, some of them 
being prolonged down into the oblique line which extends from the lesser 
trochanter to the linea aspera. 

Relations . Within the pelvis: by its anterior surface , with the iliac fascia, 
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which separates this muscle from tlie peritoneum, and with the external cutaneous 
nerve; on the right side, with the caecum; on the left side, with the sigmoid llexure 
of the colon. By its posterior surface, with the iliac fossa. By its inner border , 
with the Psoas magnus, and anterior crural nerve. In the thigh; it is in relation, 
by its anterior surf are, with the fascia lata, Rectus and Sartorius; behind, with 
the capsule of the hip joint, a synovial bursa common to it and the Psoas magmis 
being interposed. 

Nerves . The Psoae muscles are supplied by the anterior branches of the lumbar 
nerves. The Iliacus from the anterior crural. 

Actions . The Psoas and Iliacus muscles, acting from above, flex the thigh upon 
the pelvis, and, at the same time, rotate the femur outwards, from the obliquity 
of their insertion into the inner and back part of that bone. Acting from below 
the femur being fixed, the muscles of both sides bend the lumbar portion of the 
spine and pelvis forwards. They also serve to maintain the erect position, by 
supporting the spine and pelvis upon the femur, and assist in raising the trunk 
when the body is in the recumbent posture. 

The Psoas parvus is a tensor of the iliac fascia. 


Anterior Femoral Region. 


Tensor Vaginae Femoris. 
Sartorius. 

Rectus. 


Fig. 16S.—Dissection of Lower Extremity. 
From View. 



Vastus Externus. 

Vastus Interims. 

Crurseus. 

Subcrurmus. 

Dissection. To expose the muscles and fascine 
in this region, ait incision should be made 
along Poupart’s ligament, from the spine of 
the ilium to the pubes; from the centre of 
this, a vertical incision must be carried along 
the middle line of the thigh to below the knee 
joint, and connected with the transverse in¬ 
cision, carried from the inner to theouterside 
of the leg. Tlie flaps of integument having 
been removed the superficial and deep fasciae 
should be examined. The more advanced stu¬ 
dent would commence the study of this region 
by an examination of the anatomy of femoral 
hernia, and Scarpa's triangle, tlie incisions for 
the dissection of which are marked out in the 
accompanying figure. 

Fasciae of tiie Thigh. 

The Superficial fascia forms a con¬ 
tinuous layer over the whole of the 
lower extremity, consisting of areolar tis¬ 
sue, containing in its meshes much adipose 
matter, and capable of being separated 
into two or more layers, between which 
are found the superficial vessels and 
nerves. It varies in thickness in differ¬ 
ent parts of the limb; in the sole of the 
foot it is so thin, as to be scarcely demon¬ 
strable, the integument being closely ad¬ 
herent to the deep fascia beneath, but in 
the groin it is thicker, and the two layers 
are separated from one another by the 
superficial inguinal glands, tlie internal 
saphenous vein, and several smaller ves¬ 
sels. Of these two layers, the most 
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superficial is continuous above with tlie 
superficial fascia of the abdomen, the deep 
layer becoming blended with the fascia 
lata, a little below Pouparts ligament. 
The deep layer of superficial fascia is inti¬ 
mately adherent to the margins of the saphe¬ 
nous opening in the fascia lata, and pierced 
in this situation by numerous small blood 
and lymphatic vessels; hence the name crib¬ 
riform fascia, which has been applied to 
it. Subcutaneous bursae are found in the 
superficial fascia over the patella, point of 
the heel, and phalangeal articulations of the 
toes. 

The Deep fauna of the thigh is exposed 
on the removal of the superficial fascia, and 
is named, from its great extent, the fascia 
lata; it forms a uniform investment for the 
whole of this region of the limb, but varies 
in thickness in different part; thus, it is 
thickest in the upper and outer side of the 
thigh, where it receives a fibrinous expansion 
from the G1 utmus maxim us muscle, and the 
Tensor vaginae femoris is inserted between 
its layers; it is very thin behind, and at 
the tipper and inner side, where it covers 
the Adductor muscles, and again becomes 
stronger around the knee, receiving fibrous 
expansions from the tendons of the Biceps 
externally, and from the Sartorius, Gracilis, 
Semi ten dinosus, and Triceps extensor cruris 
in front. The fascia lata is attached, above, 
to Poupart’s ligament and crest of the ilium, 
behind, to the margin of the sacrum and 
coccyx, internally to the pubic arch and pec¬ 
tineal line, and below to all the prominent 
points around the knee joint, the condyles 
of the femur, tuberosities of the tibia, and 
head of the fibula. That portion which 
invests the Gluteus medius (the Gluteal 
aponeurosis) is very thick and strong, and 
gives origin, by its inner surface, to some of 
the fibres of that muscle ; at the upper bor¬ 
der of the Gluteus maximus, it divides into 
two layers; the most superficial, very thin, 
covers the surface of the Gluteus maximus, 
and is continuous below with the fascia lata ; 
the deep layer is thick above, and blends 
with the great sacro-seiatic ligament, thin 
below, where it separates the Gluteus maxi- 
urns from the deeper muscles. From the 
inner surface of the fascia lata, are given 
off two strong intermuscular septa, which are 
attached to the whole length of the linea 
aspera ; the external and stronger one ex¬ 
tending from the insertion of the Gluteus 
maximus, to the outer condyle, separates 
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the Vastus cxternus in front from the short head of the Biceps behind, and gives 
partial origin to these muscles; the inner one, the thinner of the two, separates 
the Vastus interims from the Adductor muscles. Besides these, there are nume¬ 
rous smaller septa, separating the individual muscles, and inclosing each in a dis¬ 
tinct sheath. At the upper and inner part of the thigh, a little below Poupart’s 
ligament, a large oval-shaped aperture is observed in this fascia; it transmits the 
internal saphenous vein, and other smaller vessels, and is termed the saphenous 
opening . In order more correctly to consider the mode of formation of this aper¬ 
ture, the fascia lata is described as consisting, in this part of the thigh, of two por¬ 
tions, an iliac portion, and a pubic portion. 

The iliac portion is all that part of the fascia lata placed on the outer side of 
the saphenous opening. It is attached, externally, to the crest of the ilium, and its 
anterior superior spine, to the whole length of Poupart’s ligament, as far inter¬ 
nally as the spine of the pubes, and to the pectineal line in conjunction with Gim- 
bernat’s ligament. From the spine of the pubes, it is reflected downwards and 
outwards, forming an arched margin, the superior cornu, or outer boundary of the 
saphenous opening: this margin overlies and is adherent to the anterior layer of 
the sheath of the femoral vessels; to its edge is attached the cribriform fascia, and, 
below, it is continuous with the pubic portion of the fascia lata. 

The pubic portion is situated at the inner side of the saphenous opening; at 
the lower margin of this aperture it is continuous with the iliac portion; traced 
upwards, it is seen to cover the surface of the Pectineus muscle, and passing 
behind the sheath of the femoral vessels, to which it is closely united, is continu¬ 
ous with the sheath of the Psoas and Iliacus muscles, and is finally lost in the 
fibrous capsule of the hip joint. This fascia is attached above to the pectineal line 
in front of the insertion of the aponeurosis of the External oblique, and internally, 
to the margin of the pubic arch. From this description it may be observed, that 
the iliac portion of the fascia lata passes in front of the femoral vessels, the pubic 
portion behind them: an apparent aperture consequently exists, between the two, 
through which the internal saphena joins the femoral vein. 

The fascia should now he removed from the surface of the muscles. This maybe effected 
by pinching it up between the forceps, dividing it, and separating it from each muscle in the 
course of its fibres. 

The Temor Vagina> Femoris is a short, flat muscle, situated at the upper and 
outer side ol the thigh. It arises by aponeurotic fibres from the anterior part 
of the outer lip of the crest cfl the ilium, and from the outer surface of the an¬ 
terior superior spinous process, between the Glut&us medius, and Sartorius. 

1 he muscle passes obliquely downwards, and a little backwards, to he inserted 
by tendinous fibres between the two lavprs of the fascia lata, about one-fourth 
down the thigh. 

Relations. By its superficial surface , with a layer of the fascia lata, and the 
integument. By its deep surface , with the deep layer of the fascia lata, the 
Glutarns medius. Rectus femoris, and \ astus cxternus. By its anterior border , 
uith the Sartorius, from which it is separated below by a triangular space, in 
which is seen the Rectus femoris. By its posterior border , with the Glutseus me¬ 
dius. being separated from it below by a slight interval. 

I he bartonus. the longest muscle in the body, is a flat, narrow, ribbon-like 
muscle, which arises by tendinous fibres from the anterior superior spinous process 
ot the ilium and upper half of the notch below it; it passes obliquely inwards, 
across the upper and anterior part of the thigh, then descends vertically, as far 
as the inner side of the knee, passing behind the inner condyle of the femur, and 
terminates in a tendon, which, curving obliquely forwards, expands into a broad 
aponeurosis, which is inserted into the upper part of the inner surface of the 
shaft of the tibia, nearly as far forwards as the crest. This expansion covers 
in the insertion of the tendons of the Gracilis and Semitcndihosus, with which 
it is partially united, a synovial bursa being interposed between them. An offset 
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j$ derived from this aponeurosis, which blends with the fibrous capsule of the knee 
joint, and another, given off from its lower border, blends with the fascia on the 
inner side of the leg. The relations of this muscle to the femoral artery should 
be carefully examined, as its inner border forms the chief guide in the operation 
of including this vessel in a ligature. In the upper third of the thigh, it forms, 
with the Adductor longus, the sides of a triangular space, Scarpa’s triangle, the 
base of which, turned upwards, is formed by Poupart’s ligament; the femoral artery 
passes perpendicularly through the centre of this space from its base to its apex. 
In the middle third of the thigh, the femoral artery lies first along the inner bor¬ 
der, and then beneath the Sartorius. 

Relations . By its superficial surface, with the fascia lata and integument. 
Rv its deep surface with the lliacus, Psoas, Rectus, Vastus interims, sheath of 
the femoral vessels. Adductor longus. Adductor uiagnus, Gracilis, long saphenous 
nerve, and internal lateral ligament of the knee joint. 

The Quadriceps Extensor Cruris includes the four remaining muscles on the 
anterior part of the thigh. They are the great Extensor muscles of the leg, 
forming a large fleshy mass, which covers the anterior surface and sides of the 
femur, being united below into a single tendon, attached to the tibia, and, above, 
subdividing into separate portions, which have received separate names. Of 
these, one occupying the middle of the thigh, connected above with the ilium, 
is called the Rectus Femoris , from its straight course. The other divisions lie 
in immediate connection with the shaft of the femur, which they cover from the 
condyles to the trochanters, the portion on the outer side of the femur being 
termed the Vastus Externus , that covering the inner side the Vastus Interims , 
and that covering the front of the bone, the Crura? u*. The two latter portions 
are, however, so intimately blended, as to form but one muscle. 

The Rectus Femoris is situated in the middle of the anterior region of the 
thigh; it is fusiform in shape, and its fibres are arranged in a bipenniform man¬ 
ner. It arises bv two tendons; one, the straight tendon, from the anterior 
inferior spinous process of the ilium, the other is flattened and curves outwards, 
to be attached to a groove above the brim of the acetabulum ; this is the reflected 
tendon of the Rectus, it unites with the straight tendon at an acute angle, and 
then spreads into an aponeurosis, from which the muscular fibres arise. The 
muscle terminates in a broad and thick aponeurosis, which occupies the lower 
two-thirds of its posterior surface, and gradually becoming narrowed into a 
flattened tendon, is inserted into the patella in common with the Vasti and 
Crone us. 

Relations. By its superficial surface , with the anterior fibres of the Glutjcus 
medius, the Tensor vagina? femoris, Sartorius, and the Psoas and lliacus; by its 
lower three-fourths with the fascia lata. By its posterior surface , with the hip 
joint, the anterior circumflex vessels, and the Cruneus and "\ asti muscles. 

The three remaining muscles have been described collectively by some anatomists, 
separate from the Rectus, under the name of the Triceps Extensor Cruris ; in 
order to expose them, divide the Sartorius and Rectus muscles across the middle, 
and turn them aside, when the Triceps extensor will he fully brought into 
view. 

The Vastus Externus is the largest part of the Quadriceps extensor. It arises 
bv a broad aponeurosis, which is attached to the anterior border of the great 
trochanter, to a horizontal ridge on its outer surface, to a rough line leading from 
the trochanter major to the linea aspera, and to the whole length of the outer 
lip of the linea aspera; this aponeurosis covers the upper three-fourths of the 
muscle, and, from its inner surface, many fibres arise. A few additional fibres 
arise from the tendon of the Glutjeus maximus, and from the external inter¬ 
muscular septum between the Vastus externus and short head of the Biceps. 
These fibres form a large fleshy mass, which is attached to a strong aponeurosis, 
placed on the under surface of the muscle at its lowest part; this becomes con- 
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tractcd and thickened into a flat tendon, which is inserted into the outer part of 
the upper border of the patella, blending with the great Extensor tendon. 

Relations . By its superficial surface , with the Rectus, the Tensor vagina* 
femoris, the fascia lata, and the Glutteus nmxiinus, from which it is separated bv 
a synovial bursa. By its deep surface , with the Cm ranis, some large branches 
of the external circumflex artery being interposed. 

The Vastus Interims and Orurams are so inseparably connected together, as 
to form but one muscle. It is the smallest portion of the Quadriceps extensor: 
the anterior portion covered by the Rectus being called the Cruneus, the internal 
portion, which lies immediately beneath the fascia lata, the Vastus Interims. It 
arises by an aponeurosis, which is attached to the lower part of the line that 
extends from the inner side of the neck of the femur to the linea aspera, from 
the whole length of the inner lip of the linea aspera, and internal intermuscular, 
septum. It also arises from nearly the whole of the internal, anterior, and 
external surfaces of the shaft of the femur, limited above by the line between 
the two trochanters, and extending below to within the lower fourth of the 
bone. From these different origins, the fibres converge to a broad aponeurosis, 
which covers the anterior surface of the middle portion of the muscle (the 
Cruneus), and the deep surface of the inner division of the muscle (the Vastus 
interims), becoming joined and gradually narrowing, it is inserted into the patella, 
blending with the other portions of the Quadriceps extensor. 

Relations. By their superficial surface ; with the Psoas and Iliacus, the Rectus, 
Sartorius, Pectineus, Adductors, and fascia lata, femoral artery, vein, and saphe¬ 
nous nerve. By its deep surface , with the femur, Subcrurseus, and synovial 
membrane of the knee joint. 

The student will observe the striking analogy that exists between the 
Quadriceps extensor and the Triceps brachialis in the upper extremity. So 
close is this similarity, that M. Cruveilhier has described it under the name of 
the Triceps femoralis. Like the Triceps brachialis it consists of three distinct 
divisions or heads ; a middle or long head, analogous to the long head of the 
I riceps, and of two other portions, which have respectively received the 
names of the external and internal heads of the muscle. These, it will ho 
noticed, are strictly analogous to the outer and inner heads of the Triceps 
brachialis. 1 

1 he Subcrurams is a small muscular fasciculus usually distinct from the super¬ 
ficial muscle, which arises from the anterior surface of the lower part of the shaft 
of the femur, and is inserted into the upper part of the synovial pouch that 
extends upwards from the knee joint behind the patella. This fasciculus is 
occasionally united with the Cruneus. It sometimes consists of two separate 
muscular bundles. 

The tendons of the different portions of the Quadriceps extensor unite at the 
lower part of the thigh, so as to form a single strong tendon, which is inserted 
into the upper part of the patella. More properly speaking, the patella mav be 
regarded as a sesamoid bone, developed in the tendon of the Quadriceps extensor, 
and the ligamentmn patellae, which is continued from the lower part of the patella 
to the tuberosity of the tibia, as the proper tendon of insertion of this muscle. A 
small synovial bursa is interposed between the tendon and the upper part of the 
tu h i osit \. 1 1 om the tendons corresponding to the Vasti, a fibrous prolongation 

is derived, which is attached below to the upper extremities of the tibia and 

i >u a. t senes to protect the knee joint, which is strengthened on its outer side 
by the fascia lata. ° 

Nerves . 


I he Tensor vagina* femoris is supplied by the superior gluteal 
other muscles of this region, by branches from the anterior 

i c,,8< ? va & ,riie fomoris is a tensor of the fascia lata: continuing 

its action, the oblique direction of its fibres enables it to rotate the thigh inwards. 


nerve; tl 
crural. 
Actions 
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Fig. 170.—Muscles of the Internal Femoral 
Region. 


In the erect posture, acting from below, it will serve to steady the pelvis upon 
the head of the femur. The Sartorius flexes the leg upon the thigh, and, eon- 
tinning to act, the thigh upon the pelvis, at the same time drawing the limb 
inwards, so as to cross one leg over 
the other. Taking its fixed point from 
the leg, it flexes the pelvis upon the 
thigh, and, if one muscle acts, assists in 
rotating it. The Quadriceps extensor 
extends the leg upon the thigh. Taking 
their fixed point from the leg, as in 
standing, the Extensor muscles will act 
upon the femur, supporting it perpendi¬ 
cularly upon the head of the tibia, 
thus maintaining the entire weight of the 
body. The Rectus muscle assists the 
Psoas and Iliacus, in supporting the pel¬ 
vis and trunk upon the femur, or in 
bending it forwards. 


Internal Femoral Region. 


Gracilis. 

Pectineus. 
Adductor Lpiigus. 
Adductor Brevis. 
Adductor Magnus. 


Dissections. These muscles are at once ex¬ 
posed bv removing the fascia from the fore¬ 
part and inner side of the thigh. The limb 
should be abducted so as to render the mus¬ 
cle-1 teuse, and easier of dissection. 


The Gradii* is the most superficial 
muscle on the inner side of the thigh. It 
is a thin, flattened, slender muscle, broad 
above, narrow and tapering below. It 
arises by a thin aponeurosis between two 
and three inches in breadth, from the 
inner margin of the ramus of the pubes 
.and ischium. The fibres pass vertically 
downwards and terminate in a rounded 
tendon which passes behind the internal 
condyle of the femur, and curving around 
the inner tuberosity of the tibia, becomes 
flattened, and is inserted into the upper 
part of the inner surface of the shaft of the 
tibia, beneath the tuberosity. The ten¬ 
don of this muscle is situated immediately 
above that of the Scmitendinosus, and 
beneath the aponeurosis of the Sar¬ 
torius, to which it is in part blended. 
As it passes across the internal lateral 
ligament of the knee joint, it is separated 
from it by a synovial bursa, common to it 
and the Scmitendinosus muscle. 

Relation*. By its nupcrfidal surface, 
with the fascia lata and the Sartorius 
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below; the internal saphena vein crosses it obliquely near its lower part, lvin« 
superficial to the fascia lata. By its deep surface , with the three Adductors, and 
the internal lateral ligament of the knee joint. 

The Pectineus is a fiat quadrangular muscle, situated at the anterior part of the 
upper and inner aspect of the thigh. It arises from the linea ilio-pectinea, from 
the surface of bone in front of it, between the pectineal eminence and spine 
of the pubes, and from a tendinous prolongation of Gimbernat's ligament 
which is attached to the crest of the pubes, and is continuous with the fascia 
covering the outer surface of the muscles; the fibres pass downwards, backwards, 
and outwards, to be inserted into a rough line leading from the trochanter minor 
to the linea aspera. 

Relations. By its anterior surface , with the pubic portion of the fascia lata, 
which separates it from the femoral vessels and internal saphena vein. By its 
posterior surface, with the hip joint, the Adductor brevis and Obturator ex tern us 
muscles, the obturator vessels and nerve being interposed. By its outer border , 
with the Psoas, a cellular interval separating them, upon which lies the femoral 
artery. Bv its inner border , with the margin of the Adductor longus. 

The Adductor Longus , the most superficial of the three Adductors, is a flat 
triangular muscle, lying on the same plane as the Pectineus, with which it is often 
blended above. It arises, by a flat narrow tendon, from the front of the pubes, at 
the angle of junction of the crest with the symphysis; it soon expands into a broad 
fleshy belly, which, passing downwards, backwards, and outwards, is inserted, by 
an aponeurosis, into the middle third of the linea aspera, between the Vastus 
interims and the Adductor magnus. 

Relations . By its anterior surface , with the fascia lata, and near its insertion, 
with the femoral artery and vein. By its posterior surface , with the Adductor 
brevis and magnus, the anterior branches of the obturator vessels and nerve, and 
with the profunda artery and vein near its insertion. By its outer border , with 
the Pectineus. By its inner border , with the Gracilis. 

The Pectineus and Adductor longus should now be divided near their origin, and turned 
downwards, when the Adductor brevis and Obturator externus will be exposed. 

1 he Adductor Rrens is situated immediately beneath the two preceding muscles. 
It is somewhat triangular in form, and arises by a narrow origin from the outer 
surface of the descending ramus of the pubes, between the Gracilis and Obturator 
externus. Its fibres passing backwards, outwards, and downwards, are inserted bv 
an aponeurosis into the upper part of the linea aspera, immediately behind the Pec- 
tineus and upper part of the Adductor longus. 

Relations. By its anterior surface , with the Pectineus, Adductor Longus, and 
anteiior branches of the obturator vessels and nerve. By its posterior surface , 
^ith the Adductor magnus, and posterior branches of the obturator vessels and 
nei\es. Bv its outer border, with the Obturator externus, and conjoined tendon of 
the 1 soas and Uiacus. By its inner border , with the Gracilis and Adductor mag¬ 
nus. J his muscle is pierced, near its insertion, by the middle perforating branch 
of the profunda artery. 

The Adductor brevis should now be cut away near its origin and turned outwards, when 
the entire extent of the Adductor magnus will be exposed. 

I he Adductor 3[agnus is a large triangular muscle, forming a septum between 
the muscles on the inner, and those on the posterior aspect of the thigh. It arises 
!>v si 101 1 tendinous fibres from a small part of the descending ramus of the pubes, 
fiom the ascending ramus of the ischium, and from the outer margin and under 
sm face of fhe tuberosity of the ischium. Those fibres which arise from the ramus 
<>f the pubes are very short, horizontal in direction, and are inserted into the rough 
line leading from the great trochanter to the linea aspera, internal to the Glutteus 
max i in us, those from the ramus of the ischium are directed downwards and out¬ 
wards with different degrees of obliquity, to he inserted bv means of a broad apo- 
neurosis, into the whole length of the interval between the two lips of the linea 
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aspera and upper part of the internal bifurcation below. The internal portion of 
the muscle, consisting principally of those fibres which arise from the tuberosity 
of the ischium, forms a thick fleshy mass consisting of coarse bundles which 
descend almost vertically, and terminate about the lower third of the thigh in a 
rounded tendon, which is inserted into the tuberosity above the inner condyle of 
the femur, being connected by a fibrous expansion to the line leading upwards from 
the condyle to the liuea aspera. Between these two portions of the muscle, an 
angular interval is left, almost entirely tendinous in structure, for the passage of 
the femoral vessels into the popliteal space. The external portion of the muscle 
is pierced by four apertures, the three superior for the three perforating arteries: 
the fourth, for the passage of the profunda. This muscle gives off an aponeu¬ 
rosis, which passes in front of the femoral vessels, and joins with the Vastus 
interims. 

Relations. By its anterior surface , with the Peetineus, Adductor brevis, Ad¬ 
ductor longus, and the femoral vessels. By its posterior surface , with the great 
sciatic nerve, the Glutams maximus, Biceps, Scmitendinosus, and Semimembra¬ 
nosus. By its superior or shortest border, it lies parallel with the Quad rat us 
femoris. By its internal or longest border , with the Gracilis, Sartorius, and fascia 
lata. By its external or attached border , it is inserted into the femur behind the 
Adductor brevis and Adductor longus, which separate it, in front, from the Vastus 
interims: and in front of the Glutams maximus and short head of the Biceps, which 
separate it from the Vastus externus. 

Nerves. All the muscles of this group are supplied by the obturator nerve. 
The Peetineus receives additional branches from the accessory obturator and ante¬ 
rior crural; and the Adductor magnus an additional one from the great sciatic. 

Actions. The Peetineus and three Adductors adduct the thigh powerfully; they 
are especially used in horse exercise, the flanks of the horse being firmly grasped 
between the knees by the action of these muscles. From their oblique insertion 
into the linoa aspera, they rotate the thigh outwards, assisting the external Rotators, 
and when the limb has been adducted, they draw* it inwards, carrying the thigh 
across that of the opposite side. The Peetineus and Adductor brevis and longus 
assist the Psoas and Iliacus in flexing the thigh upon the pelvis. In progression, 
also, all these muscles assist in drawing forwards the hinder limb. The Gracilis 
assists the Sartorius in flexing the leg and drawing it inwards; it is also an Ad¬ 
ductor of the thigh. If the lower extremities are fixed, these muscles may take 
their fixed point from below’ and act upon the pelvis, serving to maintain the body 
in the erect posture; or, if their action is continued, to flex the pelvis forwards 
upon the femur. 

Gluteal Region. 


Glutams Maximus. 
Glutams Medius. 

Glutams Minimus. 
Pyriform is. 

Quadrat 


Gemellus Superior. 

# Obturator Intcrnus. 
Gemellus Inferior. 
Obturator Externus, 
s Femoris. 


Dissection (Fig. 171). The subject should he turned on its face, a block placed beneath the 
pelvis to make tin? buttocks tense, and the limbs allowed to hang over the end of the table, 
the foot inverted, and the limb abducted. An incision should be made through the integu¬ 
ment along the back part of* the crest of the ilium and margin of the sacrum to the tip of 
the coccyx, from which point a second incision should he earned obliquely downwards and 
outwards to the outer side of the thigh, four inches below die great trochanter. The por¬ 
tion of integument included between these incisions, together with the superficial fascia, 
should be removed in the direction shown in the figure, when the Glutams maximus and 
the dense fascia covering the Glutams medius will be exposed. 

The GrlutcPtis Maxim us, the most superficial muscle in the gluteal region, is a 
very broad and thick fleshy mass, of a quadrilateral shape, which forms the pro¬ 
minence of the nates. Its large size is one of the most characteristic points in 
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the muscular system in man, connected as it is with the power lie has of main¬ 
taining the trunk in an erect posture. In structure it is remarkably coarse, being 
made up of muscular fasciculi lying parallel with one another/and collected 
together into large bundles, separated by deep cellular intervals. It arises from 
the superior curved line of the ilium, and the portion of bone including the crest, 
immediately behind it; from the posterior surface of the last piece of the sacrum, 

the sides of the coccyx, and posterior surface 
of the great sacro-sciatic and posterior sacro- 


Fig. 171.—Dissection of Lower Extremity 
Posterior View. 


iliac ligaments. The fibres are directed oh- 


A 


Dissection of 


GLUT CAL REG. 


>4 


liquely downwards ami outwards; those forming 
the upper and larger portion of the muscle 
(after converging somewhat) terminate in a 
thick tendinous lamina, which passes across the 
great trochanter, and is inserted into the fascia 
lata covering the outer side of the thigh, the 
lower portion of the muscle being inserted into 
the rough line leading from the great trochanter 
to the linea aspera, between the Vastus extermis 
and Adductor magnus. 

Three synovial bursae are usually found se¬ 
parating the under surface of this muscle from 
the eminences which it covers. One of these, 
of large size, and generally multilocular, sepa¬ 
rates it from the great trochanter. A second, 
often wanting, is situated on the tuberosity of 
the ischium. A third, between the tendon of 
this muscle and the Vastus externus. 

filiations. By its superficial surface , with 
a thin fascia, which separates it from cellular 
membrane, fat, and the integument. By its 
deep surface , with the ilium, sacrum, coccyx, 
and great sacro-sciatic ligament, the Glutaus 
inodius, Pyriformis, Gemelli, Obturator inter¬ 
ims, Quadratus femoris, the great sacro-sciatic 
foramen, the tuberosity of the ischium, great 
trochanter, the Biceps, Semitendinosus, Scnii- 
5 . SOLE <f FOOT membranosus, and Adductor magnus muscles, the 
gluteal vessels and nerve issuing from the pelvis 
above the Pyriformis muscle, the ischiatic and 
internal pudic vessels and nerves below r it. Its 
upper border is thin, and connected with the 
(ilutauis medius by the fascia lata. Its hirer 
border , free and prominent, forms the fold of the 
nates, and is directed towards the perimeum. 

1 ho <■ In t;vus maxi in us should now bo divided near its origin by a vertical in- 
. ,om upper to its lower border: acellular interval will be exposed, seja¬ 

nt ting it from the Olutams medius and External rotator muscles beneath. The upper por¬ 
tion o the muscle should be altogether detached, and the lower portion turned outwards; 
t io oose areolar tissue filling up the interspace between the trochanter major and tuberosity 
o t ie ischium being removed, the parts already enumerated as exposed by the removal of 
this muscle will he seen. 


& . BACK <f THICK) 


, POPLITEAL SPACE 


4 . HACK of LEG 


D insert ion. 
sion carried 


i ho Glutaeus Medius is a broad, thick, radiated muscle, situated on tlie outer 
surface of the pelvis Its posterior third is covered by the Glutaeus maximus; its 
anterior two-thirds is covered by a layer of fascia, which is thick and dense, 
and sepaiates it from the integument. It arises from the outer surface of the 
ilium, between the superior and middle curved lines, and from the outer lip of 
that portion of the crest which is between them; it also arises from the dense 
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fascia covering its outer sur¬ 
face. The fibres gradually 
converge to a strong flattened 
tendon, which is inserted into 
the oblique line which tra¬ 
verses the outer surface of 
the great trochanter. A 
synovial bursa separates the 
tendon of this muscle from 
the surface of the trochanter 
in front of its insertion. 

Relations . By its superfi¬ 
cial surface , with the Glutieus 
maximus, Tensor vaginae fe- 
lnorts, and deep fascia. By 
its deep surface with the 
Glutieus minimus and the glu- 
teal vessels and nerve. Its 
anterior border is blended 
with the Glutieus minimus 
and Tensor vaginae femoris. 
Its posterior border lies pa¬ 
rallel with the Pyriformis. 

This muscle should now be 
divided near its insertion and 
turned upwards, when the Glu- 
tajus minimus will be exposed. 

The Glutceus Minimus , the 
smallest of the three Glutsei, 
is placed immediately beneath 
the preceding. It is a fan¬ 
shaped muscle, arising from 
the external surface of the 
ilium, between the middle and 
inferior curved lines, and 
behind, from the margin of 
the great sacro-sciatie notch ; 
the fibres converge to the 
deep surface of a radiated 
aponeurosis, which, terminat¬ 
ing in a tendon, is inserted 
into an impression on the an¬ 
terior border of the great tro¬ 
chanter. A synovial bursa is 
interposed between the ante¬ 
rior part of the tendon and 
the great trochanter. 

Relations. By its superfi¬ 
cial surface , with the Glutieus 
medius, and the gluteal vessels 
and nerves. By its deep sur¬ 
face , with the ilium, the rc- 
flected tendon of the Rectus 
femoris, and capsular liga¬ 
ment of the hip joint. Its 
anterior margin is blended 



Fig. 172.—Muscle? of the Gluteal and Posterior 
Femoral Regions. 
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with the Glutoeus medius. Its posterior margin is often joined with the tendon of 
the Pyriform is. 

The Pgr if or mix is a flat muscle, pyramidal in shape, lying almost parallel with 
the lower margin of the Glutreus minimus. It is situated partly within the pelvis 
at its posterior part, and partly at the back part of the hip joint. It arises from 
the anterior surface of the sacrum by three fleshy dictations, attached to the por¬ 
tions of bone interposed between the second, third, and fourth anterior sacra! 
foramina, and also from the grooves leading from them : a few fibres also arise 
from the margin of the great sacro-sciatic foramen, and from the anterior surface 
of the great sacro-sciatic ligament. The muscle passes out of the pelvis through 
the great sacro-sciatic foramen, the upper part of which it fills, and is inserted, bv 
a rounded tendon, into the back part of the upper border of the great trochanter, 
being generally blended with the tendon of the Obturator interims. 

Halations. By its anterior surface , within the jielvis, with the rectum (espe¬ 
cially on the left side), the sacral plexus of nerves, and the internal iliac vessels: 
external to the pelvis , with the os innominatum and capsular ligament of the hip 
joint. By its posterior surface , within the pelvis , with the sacrum : and external 
to it, with the Glut sens maximus. By its upper border , with the Glutseus medius, 
from which it is separated by the gluteal vessels and nerves. By its lower border. 
with the Gemellus superior ; the ischiatic vessels and nerves, and the internal 
pudic vessels and nerves, passing from the pelvis in the interval between them. 

Dissection . The next muscle, as well as the origin of the Pyriformis, can only be seen 
when the pelvis is divided, and the viscera contained in this cavity removed. 

The Obturator Intermix, like the preceding muscle, is situated partly within 
the cavity of the pelvis, partly at the back of the hip joint. It arises from the 
inner surface of the anterior and external wall of the pelvis, being attached to 
the margin of bone around the inner side of the obturator foramen; viz., from the 
descending ramus of the pubes, and the ascending ramus of the ischium; and, 
laterally, from the inner surface of the body of the ischium, between the margin 
of the obturator foramen in front, the great sciatic notch behind, and the brim of 
the true pelvis above. It also arises from the inner surface of the obturator mem¬ 
brane, and from the tendinous arch which protects the obturator vessels and nerve 
in passing beneath the subpubic arch. The fibres converge downwards and out¬ 
wards, and terminate in four or five tendinous bands, which are found on its deep 
surface ; these bands are reflected at a right angle over the inner surface of the 
tuberosity of the ischium, which is covered with cartilage, grooved for their recep¬ 
tion, and lined with a synovial bursa. The muscle leaves the pelvis by the lesser 
sacro-sciatic notch ; and the tendinous bands unite into a single flattened tendon, 
which passes horizontally outwards, and, after receiving the attachment of the 
Gemelli, is inserted into the upper border of the great trochanter in front of the 
Pyriformis. A synovial bursa, narrow and elongated in form, is usually found 
between the tendon of this muscle and the capsular ligament of the hip. It occa¬ 
sionally communicates with that between the tendon and the tuberosity of the 
ischium, the two forming a single sac. 

In order to display the peculiar appearances presented by the tendon of this muscle, it 
should be divided near its insertion and reflected outwards. 

Relations . II ithui the pelris. this muscle is in relation, by its anterior surface. 
with the obturator membrane and inner surface of the anterior wall of the pelvis; 
by its posterior surface, with the obturator fascia, which separates it from the 
Levator ani; and it is crossed by the internal pudic vessels and nerve. This sur¬ 
face forms the outer boundary of the ischio-rectal fossa. External to the pelvis. 
it is covered by the great sciatic nerve and Glutaeus maximus, and rests on the 
back part of the hip joint. 

The Gemelli are two small muscular fasciculi, accessories to the tendon of the 
Obturator interims, which is received into a groove between them. They have 
received the names superior and inferior from the position they occupy. 
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Tl ,e Gemellus Superior, the smaller of the two, is a fleshy fasciculus, which 
ar.scs from the external surface of the spine of the ischium, and, passing horizon¬ 
tally outwards, becomes blended with the upper part of the tendon of the Obturator 
in tern us, and is inserted with it into the superior border of the great trochanter 
j.his muscle is sometimes wanting. 

Relations. By its superficial surface , with the Glutseus maximus and the ischiatic 
vessels and nerves. By its deep surface, with the capsule of the hip joint Bv 
.ts upper border . with the lower margin of the Pyriformis. By its lower border 
with the tendon of the Obturator interims. 

'Hie Gemellus Interior arises from the upper part of the outer border of the 
tuberosity of the ischium, and, passing horizontally outwards, is blended with the 
lower part of the tendon of the Obturator interims, and inserted with it into the 
upper border of the great trochanter. 

Relations. By its superficial, surface, with the Glutams maximus, and the 
ischiatic vessels ami nerves. By its deep surface, it covers the capsular ligament of 
the Inp:joint. By its upper border, with the tendon of the (Ibturator interims Bv 
its lower border, with the tendon of the Obturator cxtenyis and Quadratus femoris 

I lie Quadratus lemons is a short flat muscle, quadrilateral in shape (hence its 
name), situated immediately below the Gemellus inferior, and above the upper 
margin of the Adductor magnus. It arises from the external border of the 
tuberosity of the ischium, and, proceeding horizontally outwards, is inserted into 
the upper part of the linen quadrati, on the posterior surface of the trochanter 
major. A synovial bursa is often found between the under surface of this muscle 
ana the lesser trochanter, which it covers. 

Relations. By its posterior surface, with the Glutams maximus and the ischiatic 
vessels and nerves. By its anterior surface, with the tendon of the Obturator 
extern us and trochanter minor. By its upper bonier, with the Gemellus inferior 
Its lower bonier is separated from the Adductor maguus bv the internal circumflex 
vessels. 


Dissection, In order to expose the next muscle (the Obtumtor externus), it is necessary to 
remove the I soas, Iliacus, Pectineus, and Adductor brevis and longus muscles, from the front 
and inner side ot the thigh ; and the Glutmus maximus and Quadratus femoris, from the 
back part. Its dissection should consequently be postponed until the muscles of the anterior 
and internal femoral regions have been examined. 

The Obturator Externus is a flat, triangular muscle, which covers the outer 
surface of the anterior wall of the pelvis. It arises from the margin of bone im¬ 
mediately around the inner side of the obturator foramen, viz., from the body and 
ramus of the pubes, and the ramus of the ischium ; it also arises from the inner 
two-thirds oi the outer surface of the obturator membrane, and from the tendinous 
arch which completes the subpubic canal for the passage of the obturator vessels 
and nerve. The fibres converging pass outwards, and terminate in a tendon which 
runs across the back part of the hip joint, and is inserted into the digital fossa 
of the femur. 

Relations . By its anterior surface , with the Psoas, Iliacus, Pectineus, Adductor 
longus, Adductor brevis, and Gracilis : and more externally, with the neck of the 
femur and capsule of the hip joint. By its posterior surface , with the obturator 
membrane and Quadratus femoris. 

Nerves. The Glutams maximus is supplied by the inferior gluteal nerve and a 
>ranch from the sacral plexus. The Glutams medius and minimus, by the superior 
gluteal. The Pyriformis, Gemelli, Obturator interims, and Quadratus femoris, bv 
branches from the sacral plexus. And the Obturator externus, by the obturator 
nerve. 

Actions. 1 lie Glutei muscles, when they take their fixed point from the pelvis, 
are all abductors ot the thigh. The Glutams maximus and the posterior fibres of 
the Glutams medius, rotate the thigh outwards; the anterior fibres of the Glutams 
medius and the Glutams minimus rotate it inwards. The Glutams maximus serves 
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to extend the femur, and the Gluteus medius and minimus draw it forwards. The 
Gluteus maximus is also a tensor of the fascia lata. Taking their fixed point 
from the femur, the Glutei muscles act upon the pelvis, supporting it and the whole 
trunk upon the head of the femur, which is especially obvious in standing on one 
leg. In order to gain the erect posture after the effort of stooping, these muscles 
draw the pelvis backwards, assisted by the Biceps, Semitendinosus, and Semi¬ 
membranosus muscles. The remaining muscles are powerful rotators of the thigh 
outwards. In the sitting posture, when the thigh is flexed upon the pelvis, their 
action as rotators ceases, and they become abductors, with the exception of the 
Obturator externus, which still rotates the femur outwards. When the femur is 
fixed, the Pyriformis and Obturator muscles serve to draw the pelvis forwards if it 
has been inclined backwards, and assist in steadying it upon the head of the femur. 

Posterior Femoral Region. 

Biceps. Semitendinosus. Semimembranosus. 

Dissection (Fig. 171). Make a vertical incision along the middle of the thigh, from the lower 
fold of the nates to about three inches below the back of the knee joint, and there connect it 
with a transverse incision, carried from the inner to the outer side of the leg. A third inci¬ 
sion should then be made transversely at the junction of the middle with the lower third of 
the thigh. The integument having been removed from the back of the knee in the direc¬ 
tion indicated in the figure, and the boundaries and contents of the popliteal space examined, 
the removal of the integument from the remaining part of the thigh should be continued, 
when the fascia and muscles of this region will be exposed. 

The Biceps is a large muscle, of considerable length, situated on the posterior 
and outer aspect of the thigh. It arises by two distinct portions or heads. One, 
the long head, from an impression at the upper and back part of the tuberosity of 
the ischium, by a tendon common to it and the Semitendinosus. The femoral or 
short head, from the outer lip of the linea aspera, between the Adductor magnus 
and Vastus externus, extending from two inches below the Glutseus maximus, to 
within two inches of the outer condyle; it also arises from the external inter¬ 
muscular septum. The fibres of the long head form a fusiform belly, which, 
passing obliquely downwards and a little outwards, terminates in an aponeurosis 
which covers the posterior surface of the muscle, and receives the fibres of the 
short head; this aponeurosis becomes gradually contracted into a tendon, which is 
inserted into the outer side of the head of the fibula. At its insertion, the tendon 
divides into two portions, which embrace the external lateral ligament of the knee 
joint, a strong prolongation being sent forwards to the outer tuberosity of the tibia, 
which gives oft' an expansion to the fascia of the leg. The tendon of this muscle 
forms the outer hamstring. 

Relations . By its superficial surface , with the Gluteus maximus and fascia lata. 
By its deep surface , with the Semimembranosus, Adductor magnus, and Vastus 
externus, the great sciatic nerve, popliteal artery and vein, and near its insertion, 
with the external head of the Gastrocnemius, Plantaris, and superior external 
articular artery. 

The Semitendinosus, remarkable for the great length of its tendon, is situated 
at the posterior and inner aspect of the thigh. It arises from the tuberosity of 
the ischium by a tendon common to it and the long head of the Biceps; it also 
arises from an aponeurosis which connects the adjacent surfaces of the two muscles 
to the extent of about three inches after their origin. It forms a fusiform muscle 
which, passing downwards and inwards, terminates a little below the middle of 
the thigh in a long round tendon, which lies along the inner side of the popliteal 
space, curving around the inner tuberosity of the tibia, to be inserted into the 
upper part of the inner surface of the shaft of this bone, nearly as far forwards 
as its anterior border. This tendon lies beneath the expansion of the Sartorius, 
and below that of the Gracilis, to which it is united. A tendinous intersection is 
usually observed about the middle of this muscle. 

Relations . By its superficial surface, with the Glutseus maximus and fascia lata. 
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By its deep surface, with the Semimembranosus, Adductor magnus, inner head of 
the Gastrocnemius, and internal lateral ligament of the knee joint. 

ihc Semimembranosus, so called from the tendinous expansion on its anterior 
ami posterior surfaces, is situated at the hack part and inner side of the thigh 
It arises by a thick tendon from the upper and outer part of the tuberositv of the 
ischium above and to the outer side of the Biceps and Semitendinosus/ and is 
inserted into the posterior part of the inner tuberosity of the tibia, beneath the 
internal lateral ligament. The tendon of this muscle at its insertion divides into 
three petitions; the middle portion is the fasciculus of insertion into the back 
pait of the inner tuberosity; it sends down an expansion to cover the Popliteus 
muscle. 1 lie internal portion is horizontal,passing forwards beneath the internal 
lateral ligament, to be inserted into a groove along the inner side of the internal 
tuberosity. The posterior division passes upwards and backwards, to be inserted 
into the back part of the outer condyle of the femur, forming the chief part of the 
posterior ligament of the knee joint. 1 

I he tendon of origin of this muscle expands into an aponeurosis, which covers 
the upper part of its anterior surface; from this muscular fibres arise, and con¬ 
verge to another aponeurotic expansion, which covers the lower part of its posterior 
surface, and this contracts into the tendon of insertion. The tendons of the two 
preceding muscles, with those of the Gracilis and Sartorius, form the inner ham- 
string. 

Relations. By its mperficial surface, with the Glutmus maximus, Seroitendi- 
nosus. Biceps, and fascia lata. By its deep surface, with the Quadrates femoris, 
Adductor magnus, and inner head of the Gastrocnemius. It covers the popliteal 
aitciv and vein, ami is separated from the knee joint by a synovial membrane. 
By its inner border, with the Gracilis. By its outer border, with the great sciatic 
nerve. 

Nerves. The muscles of this region are supplied with the great sciatic nerve. 

Actions. The three hamstring muscles Hex the leg upon the thigh. When the 
knee is semifixed, the Biceps, from its oblique direction downwards and outwards, 
rotates the leg slightly outwards; and the Semimembranosus, in consequence of 
its oblique direction, rotates the leg inwards, assisting the Popliteus. Taking their 
fixed point from below, these muscles serve to support the pelvis upon the head of 
the femur, and to draw the trunk directly backwards, as is seen in feats of strength, 
when the body is thrown backwards in the form of an arch. 

Surgical Anatomy. The tendons of these muscles occasionally require subcutaneous divi- 
sion in some forms of spurious anchylosis of the knee joint, dependent upon permanent con¬ 
traction and rigidity of the flexor muscles, or from stiffening of the ligamentous and other 
tissues surrounding the joint, the result of disease. This is easily effected by putting the 
tendon upon the stretch, and inserting a narrow sharp-pointed knife between it and the skin; 
the cutting edge being then turned towards the tendon, it should be divided, taking care 
that the wound in the skin is not at the same time enlarged. This operation has been 
attended with considerable success in some cases of stiffened knee from rheumatism, gradual 
extension being kept up for some time after the operation. 

Muscles and Fascia* of the Leg. 

Dissection (Fig. 108). The knee should be bent, a block placed beneath it, and the foot 
kept in an extended position ; an incision should then be made through the integument in 
the middle line of the leg to the ankle, and continued along the dorsum of the foot to the 
toes. A second incision should he made transversely across the ankle, and a third in the 
same direction across the bases of the toes: the flaps of integument included between these 
incisions should be removed, and the fascia of the leg examined. 

The Fascia of the Leg forms a complete investment to the whole of this 
region of the limb, excepting to the inner surface of the tibia, to which it is 
unattached. It is continuous above with the fascia lata, receiving an expansion 
from the tendon of the Biceps on the outer side, and from the tendons of the 
Sartorius, Gracilis, and Semitendinosus on the inner side; in front, it blends 
"ith the periosteum covering the tibia and fibula; below, it is continuous with 
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Fig. 173.—Muscles of the Front of 
the Leg. 



the annular ligaments of the ankle. It is 
thick and dense in the upper and anterior 
part of the leg, and gives attachment, by its 
inner surface, to the Tibialis anticus and Ex¬ 
tensor longus digitorum muscles; hut thinner 
behind, where it covers the Gastrocnemius, and 
Soleus muscles. Its inner surface gives off, on 
the outer side of the leg, two strong inter¬ 
muscular septa, which inclose the Peronei 
muscles, and separate them from those on the 
anterior and posterior tibial regions, and several 
smaller and more slender processes inclose 
the individual muscles in each region; at 
the same time, a broad transverse intermus¬ 
cular septum intervenes between the superficial 
and deep muscles in the posterior tibio-fibular 
region. 

The fascia should now he removed by dividing it in 
the same direction as the integument, excepting oppo¬ 
site the ankle, where it should he left entire. The 
removal of the fascia should he commenced from 
below, opposite the tendons, and detached in the line 
of direction of the muscular fibres. 

Muscles of tiie Leg. 

These may be divided into three groups: those 
on the anterior, those on the posterior, and those 
on the outer side. 

Anterior Ti hio-fibulae Region. 

Tibialis Anticus. 

Extensor Proprius Pollicis. 

Extensor Longus Digitorum. 

Per one us Tertius. 

The Tibialis Anticus is situated on the outer 
side of the tibia, being thick and fleshy at its 
upper part, tendinous below. It arises from 
the outer tuberosity and upper two-thirds of 
the external surface of the shaft of the tibia; 
from the adjoining part of the interosseous 
membrane: from the deep fascia of the leg: 
and from the intermuscular septum between it 
and the Extensor communis digitorum: the 
fibres pass vertically downwards, and terminate 
in a tendon, which is apparent on the anterior 
surface of the muscle at the lower third of the 
leg. After passing through the innermost 
compartment of the anterior annular ligament, 
it is inserted into the inner side of the internal 
cuneiform bone, and base of the metatarsal bone 
of the great toe. 

Relations. By its anterior surface , with the 
deep fascia, and with the annular ligament. 
By its posterior surface , with the interosseous 
membrane, tibia, and ankle joint. By its inner 
surface , with the tibia. By its outer surface , 
with the Extensor longus digitorum, and 
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Extensor proprius pollicis, the anterior tibial vessels and nerve lying between it 
and the last-mentioned muscles. 

The Extensor Preprint# Pallid* is a thin, elongated, and flattened muscle, 
situated between the Tibialis anticus and Extensor longus digitorura. It arises 
from the anterior surface of the fibula for about the two middle fourths of its 
extent, its origin being internal to the Extensor longus digitorum; it also arises 
from the interosseous membrane to a similar extent. The fibres pass down¬ 
wards, and terminate in a tendon, which occupies the anterior border of the 
muscle, passes through a distinct compartment in the annular ligament, and is 
inserted into the base of the last phalanx of the great toe. Opposite the metatarso¬ 
phalangeal articulation, the tendon gives off’ a thin prolongation on each side, 
which covers its surface. 

Relations. By its anterior border , with the deep fascia of the leg, and the 
anterior annular ligament. By its posterior border , with the interosseous mem¬ 
brane, fibula, tibia, ankle joint, and Extensor brevis digitorum. By its outer 
side, with the Extensor longus digitorum above, the dorsalis pedis artery and 
anterior tibial nerve below. By its inner side , with the Tibialis anticus, and the 
anterior tibial vessels above. 

The Extensor Longus Digitorum is an elongated, flattened, semi-penniform 
muscle, situated the most external of all the muscles on the forepart of the leg. 
It arises from the outer tuberosity of the tibia, from the upper three-fourths of 
the anterior surface of the shaft of the fibula, from the interosseous membrane, 
deep fascia, and from the intermuscular septa between it and the Tibialis anticus 
on the inner, and the Peronei on the outer side. The fibres pass downwards, and 
terminate in four tendons, which pass through a distinct canal in the annular liga¬ 
ment, together with the Peroneus tertius, run across the dorsum of the foot, and 
are inserted into the second and third phalanges of the four lesser toes. The 
mode in which these tendons are inserted is the following. Each tendon opposite 
the metatarso-phalangeal articulation is joined on its outer side by a tendon of 
the Extensor brevis digitorum (except the fourth), and receives a fibrous expansion 
from the Interossei and Lumbricales; it then spreads into a broad aponeurosis, 
which covers the dorsal surface of the first phalanx : this aponeurosis, at the 
articulation of the first with the second phalanx, divides into three slips, a middle 
one, which is inserted into the base of the second phalanx, and two lateral slips, 
which, after uniting on the dorsal surface of the second phalanx, are continued 
onwards to be inserted into the base of the third. 

Relations. By its anterior surf are, with the deep fascia of the leg, and the 
annular ligament. Bv its posterior surface , with the fibula, interosseous mem¬ 
brane, ankle joint, and Extensor brevis digitorum. By its inner side, with the 
Tibialis* anticus. Extensor proprius pollicis, and anterior tibial vessels and nerve. 
By its outer side , with the Peroneus longus and brevis. 

The Peroneus Tertius is but a part of the Extensor longus digitorum, being 
almost always intimately united with it. It arises from the lower fourth of the 
anterior surface of the fibula; its outer part, from the lower part of the inter¬ 
osseous membrane; and from an intermuscular septum between it and the Pero¬ 
neus brevis. Its tendon, after passing through the same canal in the annular 
ligament as the Extensor longus digitorum, is inserted into the base of the meta¬ 
tarsal bone of the little toe on its dorsal surface. 

This muscle is often wanting. 

Nerves. These muscles are supplied by the anterior tibial nerve. 

Actions* The Tibialis anticus and Peroneus tertius are the direct flexors of the 
tarsus upon the leg; the former muscle, from the obliquity in the direction of 
its tendon, raises the inner border of the foot; and the latter, acting with the 
Peroneus brevis and longus, will draw the outer border of the foot upwards and 
the sole outwards. The Extensor longus digitorum and Extensor proprius pollicis 
extend the phalanges of the toes, and, continuing their action, flex the tarsus upon 
the leg. Taking their origin from below, in the erect posture, all these muscles 
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servo to fix the bones of the leg in a perpendicular direction, and give increased 
strength to the ankle joint. 


Posterior Tibio-fibular Region. 


Dissection (Fig. 171). Make a vertical incision along the middle line of the back of the 
leg, from the lower part of the popliteal space to the heel, connecting it below by a trans¬ 
verse incision extending between the two malleoli: the flaps of integument being removed. 


the fascia and muscles should be examined. 


Fig. 174.—Muscles of the Back of the Leg. 
Superficial Layer. 



The muscles in this region of the leg are 
subdivided into two layers, superficial and 
deep. The superficial layer constitutes a 
powerful muscular mass, forming what is 
called the calf of the leg. Their large size 
is one of the most characteristic features of 
the muscular apparatus in man, and beard a 
direct connection with his ordinary attitude 
and mode of progression. 

Superficial Layer. 

Gastrocnemius. Soleus. 

Plantaris. 

The G astroennnius is the most superficial 
muscle at the back part of the leg, and 
forms the greater part of the calf. It 
arises by two heads, which are connected 
to the condyles of the femur by two 
strong fiat tendons. The inner head, the 
larger, and a little the most posterior, is 
attached to a depression at the upper and 
hack part of the inner condyle; the outer 
head, to the upper and back part of the 
external condyle, immediately above the 
origin of the Popliteus. Both heads, also, 
arise by a few tendinous and fleshy fibres 
from the ridges which are continued up¬ 
wards from the condyles to the linea aspera. 
Each tendon spreads into an aponeurosis, 
which covers the posterior surface of that 
portion of the muscle to which it belongs; 
that covering the inner head being longer 
and thicker than the outer. From the an¬ 
terior surfaces of these tendinous expansions 
muscular fibres are given oft’; those in the 
median line, which correspond to the acces¬ 
sory portion of the muscle derived from the 
bifurcations of the linea aspera, uniteat an 
angle upon a median tendinous raphe below. 
The remaining fibres converge to the poste¬ 
rior surface of an aponeurosis which covers 
the front of the muscle, and this, gradually 
contracting, unites with the tendon of the 
Soleus. and forms with it the tendo A chillis. 

Relations. By its superficial surf are, 
with the fascia of the leg, which sepa¬ 
rates it from the external saphenous vein 
and nerve. By its deep surface , with the 
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posterior ligament of the knee joint, the Popliteus, Soleus, Plantaris, popliteal 
vessels, and internal popliteal nerve. The tendon of the inner head corresponds 
with the hack part of the inner condyle, from which it is separated by a synovial 
bursa, which in some eases communicates with the cavity of the knee joint. The 
tendon of the outer head contains a sesamoid fibro-cartilage (rarely osseous), where 
it plays over the corresponding outer condyle; and one is occasionally found in the 
tendon of the inner head. 

The Gastrocnemius should be divided across just below its origin, and turned down¬ 
wards, in order to expose the next muscles. 

The Soleus is a broad flat muscle, situated immediately beneath the preceding. 
It has received its name from the fancied resemblance it bears to a sole-fish. It 
arises by tendinous fibres from the back part of the bead, and from the upper half 
of the posterior surface of the shaft of the fibula, from the oblique line of the tibia, 
and from the middle third of its internal border; some fibres also arise from a 
tendinous arch which passes between the tibial and fibular origins of the muscle, 
and beneath which the posterior tibial vessels and nerve pass into the leg. The 
fibres pass backwards to an aponeurosis which covers the posterior surface of the 
muscle, and this, gradually becoming thicker and narrower, joins with the tendon 
of the Gastrocnemius, and forms with it the tendo Achillis. 

Relations. By its superficial surface , with the Gastrocnemius and Plantaris. 
Bv its deep surface , with the Flexor longus digitorum, Flexor longus pollicis. 
Tibialis posticus, and posterior tibial vessels and nerve; from which it is separated 
by the transverse intermuscular septum, interposed between the superficial and 
deep muscles at the hack of the leg. 

'flic Tendo Achillis , the common tendon of the Gastrocnemius, Soleus, and 
Plantaris, is the thickest and strongest tendon in the body. It is about six inches 
in length, and formed by the junction of the aponeuroses of the two preceding 
muscles. It commences about the middle of the leg, but receives fleshy fibres 
much lower on its anterior surface. Gradually becoming contracted below, it is 
inserted into the lower part of the posterior tuberosity of the os calcis, a synovial 
bursa being interposed between the tendon and the upper part of the tuberosity. 
Externally it is covered by the fascia and the integument, and it is separated 
beneath from the deep-seated muscles and vessels, by a considerable interval filled 
up with areolar and adipose tissue. 

The Plantaris is an extremely diminutive muscle, placed between the Gastroc¬ 
nemius and Soleus, and remarkable for the long and delicate tendon which it 
presents. It arises from the lower part of the external bifurcation of the linea 
aspera, and from the posterior ligament of the knee joint. It forms a small fusi- 
form belly, about two inches in length, which terminates in a long and slender 
tendon, which crosses obliquely between the two muscles of the calf, and, running 
along the inner border of the tendo Achillis, is inserted with it into the posterior 
part of the os calcis. This muscle is occasionally double; it is sometimes wanting. 
Occasionally its tendon is lost in the subcutaneous adipose tissue, or in the internal 
annular ligament. 

Nerves. These muscles arc supplied by the internal popliteal nerve. 

Actions. The muscles of the calf possess considerable power, and are constantly 
called into use in standing, walking, dancing, and leaping, hence the large size 
thev usually present. In walking, these muscles draw powerfully upon the os 
calcis, raising the heel, and, with it, the entire body from the ground : the body 
being thus supported on the raised foot, the opposite limb can be carried forwards. 
In standing, the Soleus, taking its fixed point from below, steadies the leg upon 
the foot, and prevents the body from falling forwards, to which there is a constant 
tendency from the superincumbent weight. The Gastrocnemius, acting from 
below, serves to flex the femur upon the tibia, assisted by the Popliteus. 1 he 
Plantaris is the rudiment of a large muscle which exists in some of the lower 
animals and serves as a tensor of the plantar fascia. 
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Fsg. 175.—Muscles of the Back of the Leg. 
Deep Layer. 

f Femur, . 


p4 


Posterior Tibio-fibuxar Region. 

Deep Layer. 

Popliteus. Flexor Longus digitorum. 

Flexor Longus Pollicis. Tibialis Posticus. 

Dissection. Detach the Soleus from its attachment to the fibula and tibia, and turn it 

downwards, when the deep layer of muscles is 
exposed, covered by the deep fascia of the leg. 

The deep fascia of the leg is a broad, 
transverse intermuscular septum, interposed 
between the superficial and deep muscles, 
in the posterior tibio-fibular region. On 
each side it is connected to the margins of 
the tibia and fibula. Above, where it covers 
the Popliteus, it is thick and dense, and 
receives an expansion from the tendon of 
the Semimembranosus; it is thinner in the 
middle of the leg, but, below, where it 
covers the tendons passing behind the mal¬ 
leoli, it is thickened. It is continued on¬ 
wards in the interval between the ankle and 
the heel, where it covers the vessels and 
is blended with the internal annular liga¬ 
ment. 

This fascia should now be removed, com¬ 
mencing from below opposite the tendons, and 
detaching it from the muscles in the direction of 
their fibres. 

The Popliteus is a thin, flat, triangular 
muscle, which forms the floor of the popli¬ 
teal space, and is covered in by a tendinous 
expansion, derived from the Semimembra¬ 
nosus muscle. It arises by a strong flat 
tendon, about an inch in length, from a deep 
depression on the outer side of the external 
condyle of the femur, and from the posterior 
ligament of the knee joint ; and is inserted 
into the inner two-thirds of the triangular 
surface above the oblique line on the poste¬ 
rior part of the shaft of the tibia, and into 
the tendinous expansion covering thesurface 
of the muscle. The tendon of this muscle 
is covered in by that of the Biceps and the 
external lateral ligament of the knee joint; 
it grooves the outer surface of the external 
semilunar cartilage, and is invested by the 
synovial membrane of the knee joint. 

Relations. By it s .superficial surface , with 
the fascia above mentioned, which separates 
it from the Gastrocnemius, Plantaris, popli¬ 
teal vessels, and internal popliteal nerve. 
By its deep surface , with the tibio-fibular 
articulation and back of the tibia. 

The Flexor Longus Pollicis is situated 
on the fibular side of the leg, and is the 
most superficial, and largest of the three 
next muscles. It arises from the lower two- 
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thirds of the internal surface of the shaft of the fibula, with the exception of an 
inch below, from the lower part of the interosseous membrane, from an intermus¬ 
cular septum between it and the Peroneus longus and brevis, externally ; and from 
the fascia covering the 1 ibialis posticus. The fibres pass obliquely downwards 
and backwards, and terminate around a tendon which occupies nearly the whole 
length of the posterior surface of the muscle. This tendon passes through a 
groove on the posterior surface of the tibia, external to that for the Tibialis "pos¬ 
ticus and Flexor longus digitorum; it then passes through a second groove on the 
posterior extremity of the astragalus, and along a third groove, beneath the tubercle 
of the os calcis, into the sole of the foot, where it runs forwards between the two 
heads of the Flexor brevis pollicis, and is inserted into the base of the last pha¬ 
lanx of the great toe. The grooves in the astragalus and os calcis, which contain 
the tendon of this muscle, are converted by tendinous fibres into distinct canals, 
lined by synovial membrane ; and as the tendon crosses the sole of the foot, it is 
connected to the common Flexor by a tendinous slip. 

Relations. By its .superficial surface , with the Soleus, and tendo Achillis, from 
which it is separated by the deep fascia. By its deep surface , with the fibula, 
Tibialis posticus, the peroneal vessels, the lower part of the interosseous mem¬ 
brane, and the ankle joint. By its outer border , with the Peroneus longus and 
brevis. By its inner border , with the Tibialis posticus and Flexor longus digi- 
torutu. 

The Flexor Longus Digitorum is situated on the inner or tibial side of the leg. 
At its origin, it is thin and pointed, but gradually increases in size as it descends. 
It arises from tin* posterior surface of the shaft of the tibia, immediately be¬ 
low the oblique line, to within three inches of its extremity, internal to the 
tibial origin of the Tibialis posticus ; some fibres also arise from the intermus¬ 
cular septum, between it and the Tibialis posticus. The fibres terminate in a 
tendon, which runs nearly the whole length of the posterior surface of the muscle. 
This tendon passes behind the inner Malleolus, in a groove, common to it and the 
Tibialis posticus, from which it is separated by a fibrous septum ; each tendon is 
lined by a separate synovial membrane. It then passes, obliquely, forwards and 
outwards, beneath the arch of the os calcis, into the sole of the foot, where, 
crossing beneath the tendon of the Flexor longus pollicis, to which it is connected 
by a strong, tendinous slip, it becomes expanded, is joined by the Musculus 
accessorius, and finally divides into four tendons, which are inserted into the 
bases of the last phalanges of the four lesser toes, each tendon passing through 
a fissure in the tendon of the Flexor brevis digitorum, opposite the middle of the 
first phalanges. 

Relations. In the leg. By its superficial surface , with the Soleus, and the 
posterior tibial vessels and nerve, from which it is separated by the deep fascia. 
By its deep surface , with the tibia and Tibialis posticus. In the front , it is 
covered by the Abductor pollicis, and Flexor brevis digitorum, and crosses beneath 
the Flexor longus pollicis. 

The Tibialis Posticus lies between the two preceding muscles, and is the most 
deeply seated of all the muscles in the leg. It commences above, by two pointed 
processes, separated by an angular interval, through which the anterior tibial 
vessels pass forwards to the front of the leg, arising from the posterior surface 
of the interosseous membrane its whole length, excepting its lowest part, from 
the posterior surface of the shaft of the tibia, external to the Flexor longus 
digitorum, between the commencement of the oblique line above and the centre 
of the external border of the bouc below, and from the upper two-thirds of the 
inner surface of the shaft of the fibula; some fibres also arise from the deep 
fascia, and from the intermuscular septa separating it from the adjacent muscles 
on each side. The fibres terminate in a tendon, which passes in front of the 
Flexor longus digitorum, through a groove behind the inner malleolus, inclosed 
in a separate sheath : it then passes through another sheath, over the internal 
lateral ligament, and beneath the caleaneo-scaphoid articulation, and is inserted 
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into the tuberosity of the scaphoid, and internal cuneiform bones. The tendon 
of this muscle contains a sesamoid bone, near its insertion, and gives oft’ fibrous 
expansions, one of which passes backwards to the os calcis, others outwards to the 
middle of the external cuneiform, and some forwards to the bases of the third and 
fourth metatarsal bones. 

Relations. By its superficial surface , with the Soleus, Flexor longus digito* 
rum, Flexor longus pollicis, the posterior tibial vessels and nerve, and the pero¬ 
neal vessels, from which it is separated by the deep fascia. By its deep surface, 
with the interosseous ligament, the tibia, fibula, and ankle joint. 

Nerves . The Popliteus is supplied by the internal popliteal nerve; the remainin'? 
muscle of this group by the posterior tibial nerve. 

Actions. The Popliteus assists in flexing the leg upon the thigh, and, when 
flexed, it may rotate the tibia inwards. The Tibialis posticus is a direct extensor 
of the tarsus upon the leg; acting in conjunction with the Tibialis anticus, it 
turns the sole of the foot inwards, antagonizing the Peroneus longus, which 
turns it outwards. The Flexor longus digitornm and Flexor longus pollicis are 
the direct flexors of the phalanges, and, continuing their action, extend the foot 
upon the leg; they assist the Gastrocnemius and Soleus in extending the foot, 
as in the act of walking, or in standing on tiptoe. Jn consequence of the oblique 
direction of the tendon of the long Extensor, the toes would be drawn inwards, 
were it not for the Flexor accessorius muscle, which is inserted into the outer side 
of that tendon, and draws it to the middle line of the foot during its action. Tak¬ 
ing their fixed point from the foot, these muscles serve to maintain the upright pos¬ 
ture, by steadying the tibia and fibula, perpendicularly, upon the ankle joint. They 
also serve to raise these bones from the oblique position they assume in the 
stooping posture. 

Fi nu i. a it Reg ion. 

Peroneus Longus. Peroneus Brevis. 

Dissection. These muscles are readily exposed, by removing the fascia covering their .sur¬ 
faces, from below upwards, in the line of direction of their fibres. 

Lhe Peroneus Longus is situated at the upper part of the outer side of the 
leg. It arises from the head, and upper two-thirds of the outer surface of the 
shaft of the fibula, from the deep fascia, and from the intermuscular septa 
between it and the muscles on the anterior, and those on the posterior surface 
of the leg. it terminates in a long tendon, which passes behind the outer 
malleolus, in a groove, common to it and the Peroneus brevis, the groove being 
converted into a canal by a fibrous band, and the tendons, invested by a com¬ 
mon synovial membrane ; it is then reflected, obliquely forwards, across the outer 
side of the os calcis, being contained in a separate fibrous sheath, lined bv ;» 
prolongation of the synovial membrane, from the groove behind the malleolus. 
Having reached the outer side of the cuboid bone, it runs, in a groove, on its 
under surface, which is converted into a canal by the long ca lea neo-cuboid liga¬ 
ment, lined by a synovial membrane, arid crossing, obliquely, the sole of tin* foot, 
i> inserted into the outer side of the base of the metatarsal bone of the great toe. 
lhe tendon of the muscle has a double reflection, first, behind the external mal¬ 
leolus ; secondly, on the outer side of the cuboid bone; in both of these situations, 
the tendon is thickened, and, in the latter, a sesamoid bone is usually developed in 
its substance. 

Relations. By its superficial surface , with tlie fascia and integument. By its 
tleep surface , with the fibula, tin* Peroneus brevis, os calcis, and cuboid bone. 
I>y its anterior border , a tendinous septum intervenes between it and the Extensor 
longus digitorum. By its posterior border, an intermuscular septum separates it 
fioin the Soleus above, and the Flexor longus pollicis below. 

1 he Peroneus Brevis lies beneath the Peroneus longus, and is shorter and 
smaller than it. It arises from tin* lower two-thirds of the external surface of the 
shaft of the fibula, internal to the Peroneus longus: from the anterior and poste- 
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rior borders of the bone: and from the intermuscular septa separating it from the 
adjacent muscles on the front and back part of the leg. The fibres pass vertically 
downwards, and terminate in a tendon, which runs through the same groove as 
the preceding muscle, behind the external malleolus, being contained in the same 
fibrous sheath, and lubricated by the same synovial membrane; it then passes 
through a separate sheath on the outer side of the os calcis, above that for the 
tendon of the Pcroneus longus, and is finally inserted into the base of the meta¬ 
tarsal bone of the little toe, on its dorsal surface. 

Relations. By its superficial surface, with the Peroneus longus and the fascia 
of the leg and foot. By its deep surface , with the fibula and outer side of the 
os calcis. 

Nerves. The Peroneus longus and brevis are supplied by the musculo-cutaneous 
branch of the external popliteal nerve. 

Actions. The Peroneus longus and brevis extend the foot upon the leg, in con¬ 
junction with the Tibialis posticus, antagonizing the Tibialis auticus and Peroneus 
tertius, which are flexors of the foot. The Peroneus longus also everts the sole 
of the foot; hence the extreme eversion observed in fracture of the lower end of 
the fibula, where that bone offers no resistance to the action of this muscle. 
Taking their fixed point below, they serve to steady the leg upon the foot. This 
is especially the case in standing upon one leg, where the tendency of the superin¬ 
cumbent weight is to throw the leg inwards: and the Peroneus longus overcomes 
this by drawing on the outer side of the leg, and thus maintains the perpendicular 
direction of the limb. 

Survival Anatomy. The student should now consider the position of the tendons of the 
various muscles of the leg, their relation with the ankle joint and surrounding blood¬ 
vessels, and especially their action upon the foot, as their rigidity and contraction give rise 
to one or the other forms of deformity known as clubfoot. The most simple and common 
deformity is the talipes njninns , the heel being raised from the ground by rigidity and con¬ 
traction of the Gastrocnemius muscle, and the patient walking upon the ball of the foot. 
In the talipes varus, which is the more common congenital form, the heel is raised by the 
tendo Achillis, the inner border of the foot drawn upwards by the Tibialis anticus, and the 
anterior two-thirds of the foot twisted inwards by the Tibialis posticus, and Flexor longus 
digitorum, the patient walking upon the dorsum of the foot and outer ankle. In the talipes 
vaft/us , the outer edge of the foot is raised by the Peronei muscles, and the patient walks 
upon the inner ankle. In the talipes calcaneus, the foot is raised by the extensor muscles, 
the heel is depressed, and tin* patient walks upon it. Each of these deformities may be 
successfully relieved (after other remedies fail) by division of the opposing tendons; by this 
means the foot regains its normal position, and the tendons heal by the organization of 
Ivmph thrown out between the divided ends. The operation is easily performed by putting 
the contracted tendon upon the stretch, and dividing it by means of a narrow sharp-pointed 
knife inserted between it and the skin. 

MrscLES and Fasci.e of the Foot. 

The fibrous bands which serve to bind down jtlie tendons in front and behind the ankle 
in their passage to the foot, should now be examined: they are termed the annular lap i- 
mrnts , and are three in number,—anterior, internal, and external. 

The Anterior Annular Ligament consists of a superior or vertical portion, 
which binds down the extensor tendons as they descend on the front of the tibia; 
and an inferior or horizontal portion, which retains them in connection with the 
tarsus: the two portions being connected by a thin intervening layer of fascia. 
The upper and stronger portion is attached, externally, to the lower end of the 
fibula ; internally, to the tibia, and, above, is continuous with the fascia of the leg: 
it contains two separate sheaths, one internally, for the tendon of the Tibialis anti¬ 
cus; one externally, for the tendons of the Extensor longus digitorum and Pero¬ 
neus tertius, the tendon of the Extensor proprius pollieis, and the anterior tibial 
vessels and nerve pass beneath it. The lower portion is attached externally to the 
upper surface of the os calcis, in front of the depression for the interosseous ligament, 
and internally to the inner malleolus and plantar fascia : it contains three sheaths, 
the most internal for the tendon of the Tibialis anticus, the next in order for the 
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tendon of the Extensor proprius pollicis, and the most external for the Extensor 
communis digitorum and Peroneus tertius: the anterior tibial vessels and nerve lie 
altogether beneath it. These sheaths are lined by separate synovial membranes. 

The Internal Annular Ligament is a strong fibrous band, which extends from 
the inner malleolus above, to the internal margin of the os ealcis below, converting 
a series of bony grooves in this situation into ostoo-fibrous canals, for the passage 
of the tendons of the flexor muscles and vessels into the sole of the foot. Jt is 
continuous above with the deep fascia of the leg, below with the plantar fascia 
and the fibres of origin of the Abductor pollicis muscle. The three canals which 
it forms, transmit from within outwards, first, the tendon of the Tibialis posticus; 
secondly, the tendon of the Flexor longus digitorum. then the posterior tibial vessels 
and nerve, which run through a broad space beneath the ligament; lastly, in a 
canal formed partly by the astragalus, the tendon of the Flexor longus pollicis. 
Each of these canals is lined by a separate synovial membrane. 

The External Annular Ligament extends from the extremity of the outer 
malleolus to the outer surface of the os ealcis, and serves to bind down the tendons 
of tin* Peronei muscles in their passage beneath the outer ankle. The two tendons 
are inclosed in one synovial sac. 

Dhscvtion of the Sole of the Foot. The foot should be placed on a high block, with the 
sole uppermost, and firmly secured in that position. Parry an incision around the heel 
and along the inner and outer borders of the foot to the great and little toes. This incision 
should divide the integument and thick layer of granular fat beneath, until the fascia is 
visible; it should then be removed from the fascia in a direction from behiud forwards, as 
seen in Fig. 171. 


The Plantar Fascia, the densest of all the fibrous membranes, consists of three 
portions, a middle and two lateral. 

The middle portion . of great strength and thickness, consists of dense glistening 
fibres, disposed, for the most part, longitudinally; it is narrow and thick behind, 
and attached to the inner tuberosity on the under surface of the os ealcis, behind 
the origin of the Flexor brevis digitorum, and becoming broader and thinner as it 
passes forwards, divides opposite the middle of the metatarsal bones into five 
fasciculi, one for each of the toes. Each of these fasciculi divides opposite the 
metatarso-phalangeal articulation into two slips, which embrace the sides of the 
flexor tendons of the toes, and are inserted into the bases of the metatarsal bones, 
and into the transverse ligaments of the corresponding articulation, thus forming 
a series of arches through which the tendons of the short and long flexors pass 
to the toes. The intervals left between the five primary fasciculi allow of the 
passage of the digital vessels and nerves, and the tendons of the Lumbricales 
and Interossei muscles. At the point of division of the fascia into fasciculi and 
slips, numerous transverse fibres are superadded, which serve to increase the 
strength of the fascia at this part, by binding the processes together and con¬ 
necting them with the integument. The middle portion of the plantar fascia is 
continuous with the lateral portions at each side, and sends upwards into the foot, 
at their point of junction, two strong vertical intermuscular septa, broader in front 
than behind, which separates the middle from the external and internal plantar 
groups of muscles. From these again thinner transverse septa are derived, which 
separate the various layers of muscles in this region ; the upper surface of this 
fascia gives attachment behind to the Flexor brevis digitorum muscle. 

I he lateral portions of the plantar fascia covers the sides of the foot. 

1 he outer portion covers tin* under surface of the Abductor minimi digiti; it 
is very thick behind, thin in front, and extends from the os ealcis forwards to the 
base of the fifth metatarsal bone, into the outer side of which it is inserted; it 
is continuous internally with the middle portion of the plantar fascia, and exter¬ 
nally 7 with the dorsal fascia. 

I lie inner portion is very thin, and covers the Abductor pollicis muscle; it is 
attached behind to the internal annular ligament, is continuous around the side 
ol the loot with the dorsal fascia, and externally with the middle portion of the 
plantar fascia. 
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Muscles of the Foot. 


These are divided 
plantar surface. 


into two groups: 1. Those on the dorsum; 2. Those on the 
1. Dorsal Region. 


Extensor Brevis Digitorum. 

The Fascia on the dorsum of the foot is a thin membranous layer, continuous 
above with the anterior margin of the annular ligament; it becomes gradually lost 
in front, opposite the heads of the metatarsal bones, and on each side blends with 
the lateral portions of the plantar fascia : it forms a sheath for the tendons placed 
on the dorsum of the foot. On the removal of this fascia, the muscles of the dorsal 
region of the foot are exposed, covered by their investing fascia. 

The Extensor Brevis Diyitorum , is a thin and somewhat broad muscle, which 
arises by a rounded extremity from tlie outer side of the os calcis, in front of the 
groove for the Penmens brevis, from the astragalo-calcanean ligament, and from 
the anterior annular ligament of the tarsus : passing obliquely across the dorsum 
of the foot, it terminates in four tendons. The innermost, which is the largest, is 
inserted into the first phalanx of the great toe; the other three into the outer 
sides of the long extensor tendons of the second, third, and fourth toes. 

Editions. By its superficial surface , with the fascia of the foot, the tendons of 
the Extensor longus digitorum, and Extensor proprius pollicis. By its deep sur¬ 
face, with the tarsal and metatarsal bones, and the Dorsal interossei muscles. 

Nerves. It is supplied by the anterior tibial nerve. 

Actions. The Extensor brevis digitorum is an accessory to the long Extensor, 
extending tin* phalanges of the four inner toes, but acting only on the first pha¬ 
lanx of the great toe. The obliquity of its direction counteracts the oblique move¬ 
ment given to the toes by the long Extensor, so that both muscles acting together, 
the toes are evenly extended. 

2. Plantar Region. 


The muscles in the plantar region of the foot may be divided into three groups, 
in a similar manner to those in the hand. Those of the internal plantar region 
are connected with the great toe, and correspond with those of the thumb: those 
of the external plantar region are connected with the little toe, and correspond 
with those of the little finger: and those of the middle plantar region are con¬ 
nected with the tendons intervening between the two former groups. The Inter¬ 
ossei are considered separately. 

Internal Plantar Group. External Plantar Group. 

Abductor Pollicis. Abductor Minimi Digiti. 

Flexor Brevis Pollicis. Flexor Brevis Minimi Digiti. 

Adductor Pollicis. 

Transvcrsus 1 *edis. 

Middle Plantar Group. 

Flexor Brevis Digitorum. Musculus Accessorius. 

Lumbricales. 

In order to facilitate their dissection, it will be found more convenient to divide 
them into three layers, as they present themselves, in the order in which they are 
successively ex posed. 

First Layer . 

Abductor Pollicis. Flexor Brevis Digitorum. 

Abductor Minimi Digiti. 

Dissection. Remove the fascia on the inner and outer sides of the foot, commencing in 
front over the tendons, and proceeding backwards. The central portion should be divided 
transversely in the middle of the foot, and the two flaps dissected forwards and backwards. 
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Fig. 17G.—Muscles of the Sole of the Foot. 
Fir>t Layer. 


The Abductor Pollicis lies along the inner bonier of the foot. Ii arises from 
the inner tuberositv of the <>s calcis, from the internal annular ligament, from the 
plantar fascia, and from the intermuscular septum between it and the Flexor brevis 
digitorum. The fibres terminate in a tendon, which is inserted, together with the 
innermost tendon of the Flexor brevis pollicis, into the internal sesamoid bone and 
inner border of the base of the first phalanx of the great toe. 

Relations, By its superficial surface, with the internal plantar fascia. By its 

deep surface , with the Flexor brevis 
pollicis, the Musculus accessorius, nml 
the tendons of the Flexor longus digi- 
torum and Flexor longus pollicis, the 
Tibialis antieus and posticus, the plan¬ 
tar vessels and nerves, and the articula¬ 
tions of the tarsus. 

The Flexor Brevis Digitorum lies 
in the middle line of the sole of the 
foot immediately beneath the plantar 
fascia, with which it is firmly united. 
It arises, by a narrow tendinous pro¬ 
cess, from the inner tuberosity of the 
os calcis, from the central part of the 
plantar fascia, and from the intermus¬ 
cular septa between it and the adja¬ 
cent muscles. It passes forwards and 
divides into four tendons. Opposite 
the middle of the first phalanges, each 
tendon presents a longitudinal slit, to 
allow of the passage of the correspond¬ 
ing tendon of the Flexor longus digito¬ 
rum, the two portions forming a groove 
lor its reception, and, after reuniting, 
divides a second time into two pro¬ 
cesses, which arc inserted into the 
sides of the second phalanges. The 
mode of division of the tendons of the 
Flexor brevis digitorum, and their in¬ 
sertion into the phalanges, is analogous 
to the Flexor sublimis in the hand. 

Relations, By its superficial sur¬ 
face , with the plantar fascia. By its 
deep surface, with the Musculus acces¬ 
sorius, the Lumbricales, the tendons of 
the Flexor longus digitorum, and the 
plantar vessels and nerves, from which 
it is separated by a thin layer of 
fascia. The outer and inner borders 
are separated from the adjacent mus¬ 
cles by means of vertical prolongations 

m. i l -j a lf . . , _ _ of the plantar fascia. 

l , 10 .i ’. tn } mi fy/di lies along the outer border of the foot. It arises, 

>\ a \i i } mud ougin, from the outer tuberosity of the os calcis, from the under 
surface of the os calcis in front of both tubercles, from the outer portion of the 
p antai fascia, and the intermuscular septum between it and the Flexor brevis 
digi orum. Us tendons, after gliding over a smooth facet on the under surface of 

, u ", 1 dth metatarsal bone, is inserted into the outer side of the base of 
the first phalanx of the little toe. 

Rdattons. 1>\ its superficial surface, with the outer portion of the plantar 
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Fig. 177.—Muscles of the Sole of (lie Foot. 
Second Layer. 


fascia. By its deep surface, with the outer head of the Musculus accessorius, the 
Flexor brevis minimi digiti, the long plantar ligament, and Pcroneus longus. Its 
inner side is separated from the Flexor brevis digitorum by a vertical septum of 
fascia. 

Dissection. The muscles of the superficial layer should be divided at their origin, by in¬ 
serting the knife beneath each, and cutting obliquely backwards, so as to detach them from 
the bone ; they should then he drawn forwards, in order to expose the sec ml layer, but not 
separated from their insertion. The two 
layers are separated by a thin membrane, 
the deep plantar fascia, on the removal of 
which is seen the tendon of the Flexor 
longus digitorum, with its accessory muscle, 
the Flexor longus pollieis and the Lum- 
bricales. The long flexor tendons cross 
each other at an acute angle, the Flexor 
longus pollieis running along the inner 
side of the foot, on a plane superior to that 
of the Flexor longus digitorum, the direc¬ 
tion of which is obliquely outwards. 

Second Layer . 

Flexor Accessorius. 

Lumbricales. 

The Flexor Accessorius arises pos¬ 
teriorly by two heads, the inner or 
larger, which is muscular, being at¬ 
tached to the inner concave surface of 
the os calcis and to the ealeanco- 
scaphoid ligament; the outer head, 
flat and tendinous, to the under sur¬ 
face of the os calcis, in front of its 
outer tuberosity, and to the long 
plantar ligament: the two portions 
become united at an acute angle, and 
are inserted into the outer margin 
and upper and under surfaces of the 
tendon of the Flexor longus digitorum, 
forming a kind of groove, in which 
the tendon is lodged. A few fibres 
from the upper surface of the muscle 
blend with a tendinous expansion from 
the Flexor longus pollieis. 

Relations. By its superficial sur¬ 
face, with the muscles of the super¬ 
ficial layer, from which it is separated 
by the external plantar vessels and 
nerves. By its deep surface , with the 
os calcis and long calcaneo-cuboid liga¬ 
ment. 

The Lumbricales are four small 
muscles, accessory to the tendons of 

the Flexor longus digitorum : they arise from the tendons of the long Flexor, as 
far back as their angle of division, each arising from two tendons, except the in¬ 
ternal one. Each muscle terminates in a tendon, which passes forwards on the 
inner side of each of the lesser toes, and is inserted into the expansion of the long 
Extensor and base of the second phalanx of the corresponding toe. 

Dissection. The flexor tendons should be divided at the back part of the foot, and the Mus- 
cuius accessorius at its origin, and drawn forwards, in order to expose the third layer. 









302 


MUSCLES AND FASCIJE. 


Third Layer. 


Flexor Brevis Pollicis. 
Adductor Pollicis. 


Flexor Brevis Minimi Digiti. 
T ra 11 s vers us Pedi s. 


Fig. 17S.—Muscles of tin* Sole of tlie Foot. 
Tliinl Layer. 


The Flexor Brevis Pollieis arises, by a pointed tendinous process, from the 
inner border of the cuboid bone, from the contiguous portion of the external 
cuneiform, and from the prolongation of the tendon of the Tibialis posticus, which 

is attached to that bone. The muscle 
divides, in front, into two portions, 
which are inserted into the inner and 
outer sides of the base of the first 
phalanx of the great toe, a sesamoid 
bone being developed in each tendon 
at its insertion. The inner head of 
this muscle is blended with the Ab¬ 
ductor pollicis previous to its insertion; 
the outer head, with the Adductor pol¬ 
licis ; and the tendon of the Flexor 
longus pollicis lies in a groove between 
them. 

Relations . By its superficial sur¬ 
face , with the Abductor pollicis, the 
tendon of the Flexor longus pollicis 
and plantar fascia. By its deep sur¬ 
face, | with the tendon of the Peroneus 
longus, and metatarsal bone of the 
great toe. By its inner border, with 
the Abductor pollicis. By its outer 
border , with the Adductor pollicis. 

The Adductor Pollicis is a large, 
thick, fleshy mass, passing obliquely 
across the foot, and occupying the hol¬ 
low space between the four outer meta¬ 
tarsal bones. It arises from the tarsal 
extremities of the second, third, and 
fourth metatarsal bones, and from the 
sheath of the tendon of the Peroneus 
longus ; and is inserted, together with 
the outer head of the Flexor brevis 
pollicis, into the outer side of the base 
of the first phalanx of the great toe. 

The Flexor Brevis Minimi Diyiti is 
situated along the outer border of the 
metatarsal bone of the little toe. It 
arises from the base of the metatarsal 
bone of the little toe, and from the 
sheath of the Peroneus longus; its 
tendon is inserted into the base of the 
first phalanx of the little toe, on its outer side. 

Relations. Bv its superficial surface , with the plantar fascia and tendon of the 
Abductor minimi digiti. By its deep surface , with the fifth metatarsal bone. 

I he 1 ransversus Pedis , is a narrow, flat, muscular fasciculus, stretched trans¬ 
versely across the heads o{ the metatarsal bones, between them and the flexor 
tendons. It arises from the under surface of the head of the fifth metatarsal 
bone, and from the transverse ligament of the metatarsus; and is inserted into the 
outer side ol the first phalanx of the great toe, its fibres being blended with the 
tendon of insertion of the Adductor pollicis. 
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Relations. By its under surface , with the tendons of the long and short Flexors 
and Lumbricales. l>y its upper surface , with the Interossei. • 


The Interossei. 

The Interossei muscles in the foot are similar to 
those in the hand. They are seven in number, and 
consist of two groups, dorsal and plantar. 

The Dorsal Interossei, four in number, are 
situated between the metatarsal bones. They are 
bipenniform muscles, arising by two heads from 
the adjacent sides of the metatarsal bones between 
which they are placed, their tendons being inserted 
into the bases of the first phalanges, and into the 
aponeurosis formed by the common extensor tendon. 
In the angular interval left between each muscle 
at its posterior extremity, the perforating arteries 
pass to the dorsum of the foot; except in the first 
Interosseous muscle, where the interval allows the 
passage of the communicating branch of the dor¬ 
salis pedis artery. The first Dorsal interosseous 
muscle is inserted into the inner side of the second 
toe; the other three are inserted into the outer 
sides of the second, third, and fourth toes. They 
are all abductors from an imaginary line or axis 
drawn through the second toe. 

The Plantar Interossei , three in number, lie be¬ 
neath, rather than between, the metatarsal bones. 
They are single muscles, and are each connected 
with but one metatarsal bone. They arise from the 
base and inner sides of the shaft of the third, fourth, 
and fifth metatarsal bones, and are inserted into the 
inner sides of the bases of the first phalanges of 
the same toes, and into the aponeurosis of the 
common extensor tendon. These muscles are all 
adductors, towards an imaginary line, extending 
through the second toe. 

Nerves. The internal plantar nerve supplies 
the Abductor pollicis, Flexor brevis digitorum, 
Flexor brevis pollicis, and the first and second 
Lumbricales. The external plantar nerve supplies 
the Abductor minimi digiti, Musculus accessorius, 
third and fourth Lumbricales, Adductor pollicis. 
Flexor brevis minimi digiti, Transversus pedis, and 
all the Interossei. 


SURGICAL ANATOMY. 

The student should now consider the effects 
produced by the action of the various muscles, 
in fractures of the bones of the lower extre¬ 
mity. The more common forms of fracture have 
been especially selected for illustration and de¬ 
scription. 


Fig. 179.—The Dorsal Interossei. 
Left Foot. 


r\ 



Fig. 180 ,—The Plantar Interossei. 


Left Fool. 
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Fig. 161.—Fracture of the Nerk of the Femur within the 
Capsular Ligament. 


Fig. 18*2.—Fracture of the Femur 
below the Trochanter Minor. 


Fracture of the neck of 
the femur , internal to tin 
capsular ligament (Fig. 181) 
is a very common accident, 
and is most frequently 
caused by indirect violence, 
such as slipping off the edge 
of the curbstone, the im¬ 
petus and weight of the 
body falling upon the neck 
of the bone. It usually 
occurs in females, and sel¬ 
dom under fifty years of 
age. At this period of 

life, the neck of the hone, 
under certain conditions of 
the system, assumes a ho¬ 
rizontal instead of an ob¬ 
lique direction, the head 

being on a level with the 
trochanter major; the can¬ 
cellous tissue of the neck 
becomes soft and infiltrated 
with fatty matter, the com¬ 
pact tissue is partially 

absorbed, and the amount of earthy matter becomes 
greater in proportion to the animal constituent; 

hence, the bones are brittle, and more liable to 

fracture. The characteristic marks of this accident 
are slight shortening of the limb, and eversion of the 
foot, neither of which symptoms occur, however, in 
some cases, until a short time after the injury. The 
eversion is caused by the combined action of the 
external rotator muscles, as well as by the Psoas and 
Iliacus, Pectineus, Adductors, and (ilutsei muscles. 
The shortening and retraction of the limb is produced 
by the action of the Glutmi, and by the Rectus femoris 
in front, and the Biceps, Semitendinosus, and Semi¬ 
membranosus behind. 

Fracture of the femur below the trochanter minor 
(Fig. 182) is an accident of not unfrequent occurrence, 
and is attended with great displacement, producing 
considerable deformity. The upper fragment, the 
portion chiefly displaced, is tilted forwards, almost at 
right angles with the pelvis, by the combined action 
of the Psoas and Iliacus, and at the same time everted 
and drawn outwards by the external rotator and 
Glutaei muscles, causing a marked prominence at the 
upper and outer side of the thigh, and much pain 
from the bruising and laceration of the muscles. 
The limb is shortened, from the lower irag- 
ment being drawn upwards by the Rectus in front, 
and the Biceps, Semimembranosus, and Semitendi¬ 
nosus behind : and at the same time everted, and the 
upper end thrown outwards, the lower inwards, by the 
Pectineus and Adductor muscles. This fracture may 
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Fig. 183.—Fracture of the Femur 
above the Condyles. 



be reduced in two different methods : either by direct relaxation of all the opposing 
muscles, to effect which the limb should be placed on a double inclined plane: 
or by overcoming the contraction of the muscles by continued extension, which may 
be effected by means of the long splint. 

Oblique fracture of the femur immediately above 
the condyle 8 (Fig. 183) is a formidable injury, and 
attended with considerable displacement. On exami¬ 
nation of the limb, the lower fragment may be felt 
deep in the popliteal space, being drawn backwards 
by the Gastrocnemius, Soleus, and Plantaris muscles, 
and upwards by the Rectus and Posterior femoral 
muscles. The pointed end of the upper f ragment is 
drawn inwards by the Pectineus and Adductormuscles, 
and tilted forwards by the Psoas and Uiacus, piercing 
the Rectus muscle, and occasionally the integument. 

Relaxation of these muscles, and direct approxima¬ 
tion of the broken fragments, is effected by placing 
the limb on a double inclined plane. The greatest 
care is requisite in keeping the pointed extremity of 
the upper fragment in proper apposition ; otherwise, 
after union of the fracture, extension of the limb is 
partially destroyed from the Rectus muscle being 
held down by the fractured end of the bone, and from 
the patella when elevated being drawn upwards 
against it. 

fracture oi the patella (big. 184) may be produced by muscular action, or by 
direct violence. When produced by muscular action, it occurs thus: 
in danger of falling forwards, attempts to recover 
himself by throwing the body backwards, and the 
violent action of the Quadriceps extensor upon the 
patella snaps that bone transversely across. The 
upper fragment is drawn up the thigh bv the Quadri¬ 
ceps extensor, the lower fragment being retained in 
its position by the ligamentum patella*; the extent of 
separation of the two fragments depending upon the 
degree of laceration of the ligamentous structures 
around the bone. The patient is totally unable to 
straighten the limb ; the prominence of the patella is 
lost; and a marked but varying interval can be felt 
between the fragments. The treatment consists in 
relaxing the opposing muscles, which may be effected 
by raising the trunk, and slightly elevating the limb, 
which should be kept in a straight position. Union is 
usually ligamentous. In fracture from direct violence, 
the bone is generally comminuted, or fractured ob¬ 
liquely or perpendicularly. 

Oblique fracture of the shaft of the tibia (Fig. 185) usually occurs at the lower 
fourth of the hone, this being the narrowest and weakest part, and is generally ac¬ 
companied with fracture of the fibula. If the fracture has taken place obliquely 
from above, downwards and forwards, the fragments ride over one another, the 
lower fragment being drawn backwards and upwards by the powerful action 
of the muscles of the calf; the pointed extremity of the upper fragment pro¬ 
jects forwards immediately beneath the integument, often protruding through 
it, and rendering the fracture a compound one. If the direction of the fracture 
is the reverse of that shown in the figure, the pointed extremity of the lower 
fragment projects forwards, riding upon the lower end of the upper one. By 
relaxing the opposing muscles (bending the knee), with the extension made from 

22 


a person 


Fig. 184.—Fracture of the Patella. 
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Fig. 185.—Oblique Fracture of the Shaft 
of the Tibia. 



the knee and ankle, the fragments may 
he brought into apposition. It is often 
necessary, however, in compound fracture, 
to remove a portion of the projecting bone 
with the saw before complete adaptation can 
be effected. 

Fracture of the fibula, with dislocation 
of the tibia inwards ( Fig. 186), commonly 
known as 44 Pott’s Fracture,” is one of the 
most frequent injuries of the ankle joint. 
The end of the tibia rests upon the inner 
side of the astragalus, the internal lateral 
ligament of the ankle joint is ruptured, and 
the inner malleolus projects inwards beneath 
the integument, which is tightly stretched 
over it, and in danger of bursting. The 
fibula is broken usually about three inches 
above the ankle, and occasionally that por¬ 
tion of the tibia with which it is more directly 
connected below; the foot is everted by the 
action of the Peroneus longus, its inner 
border resting upon the ground, and, at the 
same time, the heel is drawn up by the 
muscles of the calf. This injury may be at 
once reduced by flexing the leg at right 
angles with the thigh, which relaxes all the 
opposing muscles, and by making slight ex¬ 
tension from the knee and ankle. 


Fig. 186. Fracture of the Fibula, with dislocation of the Tibia inwards. 
11 Pott's Fracture.” 





Of the Arteries. 

TMIE Arteries are cylindrical tubular vessels, which serve to convey blood from the 
A heart to every part of the body. These vessels were named arteries 
“to contain air’), from the belief entertained by the ancients that they contained 
air. To Galen is due the honor of refuting this opinion; he showed that these 
vessels, though fortlie most part empty after death, contained blood in the living body. 

The pulmonary artery, which arises from the right ventricle of the heart, carries 
venous blood directly into the lungs, from whence it is returned by the pulmonary 
veins into the left auricle. This constitutes the leaser or pulmonic circulation. 
The great artery which arises from the left ventricle, the aorta, conveys arterial 
blood to the body generally ; from whence it is brought back to the right side of the 
heart by means of the veins. This constitutes the greater or systemic circulation. 

The distribution of the systemic arteries is like a highly ramified tree, the com¬ 
mon trunk of which, formed by the aorta, commences at the left ventricle of the 
heart, the smallest ramifications corresponding to the circumference of the body 
ami the contained organs. The arteries are found in nearly every part of the 
animal body, with the exception of the hairs, nails, and epidermis; and the larger 
trunks usually occupy the most protected situations, running, in the limbs, along 
the flexor side, where they are less exposed to injury. 

There is considerable variation in the mode of division of the arteries; occa¬ 
sionally a short trunk subdivides into several branches at the same point, as we 
observe in thecoeliac and thyroid axes; or the vessel may give ofF several branches 
in succession, and still continue as the main trunk, as is seen in the arteries of the 
limbs; but the usual division is dichotomous, as, for instance, the aorta dividing into 
the two common iliacs; and the common carotid, into the external and internal. 

The branches of arteries arise at very variable angles; some, as the superior 
intercostal, arise from the aorta at an obtuse angle; others, as the lumbar arteries, 
at a right angle; or, as the spermatic, at an acute angle. An artery from which a 
branch is given off is smaller in size than the trunk from which it arises, but retains 
a uniform diameter until a second branch is derived from it; but if an artery 
divides into two branches, the combined area of the two vessels is, in nearly every 
instance, somewhat greater than that of the trunk; and the combined area of all 
the arterial branches greatly exceeds the diameter of the aorta; so that the arteries 
collectively may be regarded as a cone, the apex of which corresponds to the aorta; 
the base, to the capillary system. 

The arteries, in their distribution, communicate freely with one another, forming 
what is called an anastomosis («v«, “between;” nrojm^ “mouth”), or inosculation, 
and this communication is very free between the large, as well as between the 
smaller branches. The anastomoses between trunks of equal size is found where 
great freedom and activity of the circulation is requisite, ns in the brain; here the 
two vertebral arteries unite to form the basilar, and the two internal carotid arte¬ 
ries are connected by a short intercommunicating trunk ; it is also found in the 
abdomen, the intestinal arteries having very free anastomoses between their larger 
branches. In the limbs, the anastomoses are most frequent and of largest size 
around the joints, the branches of an artery above, freely inosculating with 
branches from the vessel below; these anastomoses are of considerable interest to 
the surgeon, as it is by their enlargement that a collateral circulation is established 
after the application of a ligature to an artery for the cure of aneurism. The 
smaller branches of arteries anastomose more frequently than the larger, and 
between the smallest twigs these inosculations become so numerous as to constitute 
a close network that pervades nearly every tissue of the body. 

Throughout the body generally the larger arterial branches pursue a perfectly 
straight course, but in certain situations they are tortuous; thus the facial artery 
in its course over the face, and the labial arteries of the lips, are extremely tor¬ 
tuous in their course, to accommodate themselves to the movements of these parts. 
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The uterine arteries are also tortuous, to accommodate themselves to the increase of 
size which this organ undergoes during pregnancy. Again, the internal carotid 
and vertebral arteries, previous to their entering the cavity of the skull, describe 
a series of curves, which are evidently intended to diminish the velocity of the 
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size, are termed capillaries (capillus, a hair). They are interposed between the 
smallest branches of the arteries and the commencing veins, constituting a net¬ 
work, the branches of which are of nearly uniform size, their average diameter 
being about the 3 Jon of an inch; but the size of the smaller capillaries, and the 
diameter of the meshes between them, vary in the different organs. 

The arteries are dense in structure, of considerable strength, highly elastic and, 
when divided, they preserve, although empty, their cylindrical form. 

They are composed of three coats, internal, middle, and external. 

The internal is an epithelial and elastic coat; it consists of two layers, the inner¬ 
most of which is composed of a single layer of elliptical or spindle-shaped epithe¬ 
lial particles, with round or oval nuclei, resting upon a striated and perforated 
transparent colorless membrane, highly clastic, but extremely thin and brittle 
disposed in one or more layers, and forming the chief substance of the inner coat! 

The middle or contractile eoat y consists of muscular and elastic fibres; it is of 
a reddish-yellow color, highly elastic, and consists of numerous layers* of non- 
striated muscular fibres, disposed in a circular form around the vessels, having inter¬ 
mixed with them layers of fine elastic or fenestrated membrane; as many as forty 
layers have been counted in the aorta, twenty-eight in the carotid, and fifteen in 
the subclavian artery. The muscular tissue exists in greatest abundance in the 
smallest arteries, whilst in the larger trunks it is blended with much elastic tissue; 
the great thickness of the walls of the arteries is due chiefly to this coat. 

1 lie external , or areolar and elastic coat , consists of condensed areolar and 
elastic tissue ; in the larger arteries it is composed of two distinct layers: an inner, 
composed of elastic tissue, most distinct in the larger arteries; and an external 
layer of condensed areolo-fibrous tissue, the constituent fibres being disposed more 
or less diagonally or obliquely around the vessel. In the smaller arteries the 
clastic tissue is wanting, the areolar coat increasing in proportion. 

Some arteries have extremely thin coats in proportion to their size; this is 
especially the case in those situated in the eavitv of the cranium and spinal canal, 
the diHerence depending upon the greater thinness of the external and middle coats. 

a ui tones, in their distribution throughout the body, arc included in a thin 
areolo-fibrous investment, which forms what is called their sheath. In the limbs, 
tins is usually formed by a prolongation of the deep fascia ; in the upper part of 
he thigh it consists of a continuation downwards of the transversalis and iliac 
mi * * e °i V°i a J< on J e ®> * n neck, of a prolongation of the deep cervical fascia. 

,. mc j , ves ®°l >f loosely connected with its sheath by a delicate areolar 
tissue; am t ic sheath usually incloses the accompanying veins and sometimes a 
nerve, borne arteries, as those in the cranium, are not included in sheaths. 

Arteries are supplied with bloodvessels like the other organs of the body, which 
dlc .! a u nt * f ! f ' asorutn * 1 hese nutrient vessels arise from a branch of the artery 
or from a neighboring vessel, at some considerable distance from the point at 
v ui 1 t i< \ au < i>ti 1 >uted: they ramify in the loose areolar tissue connecting the 
artery with its sheath, and are distributed to the external and middle coats, and, 
anon ing to. mold and others, supply the internal coat. Minute veins serve to 
return the blood from these vessels; they empty themselves into the venae comites 
in connection wit 1 the artery. Arteries are also provided with nerves; they are 
derived chiefly from the sympathetic, but partly from the cerebro-spinal system. 

icy form intricate plexuses upon the surface of the larger trunks, the smaller 
branches being usually accompanied by single filaments; their exact mode of 
distribution is unknown. 


GEXKRAL ANATOMY. 
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In the description of the arteries, we shall first consider the efferent trunk of the 
systemic circulation, the aorta and its branches: and then the efferent trunk of 
riie pulmonic circulation, the pulmonary artery. 

The Aorta. 

The aorta (aopry ; arteria magna) is the main trunk of a series of vessels, 
which, arising from the heart, conveys the red oxygenated blood to every part of 
the body for its nutrition. This vessel commences at the upper part of the left 

Fig. 1K7.—The Arch of the Aorta arid its Branches. 
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ventricle, and, after ascending for a short distance, arches backwards to the left 
side, over the root of the left lung, descends within the thorax on the left side of 
the vertebral column, passes through the aortic opening in the Diaphragm, and, 
entering the abdominal cavity, terminates, considerably diminished in size, oppo¬ 
site the fourth lumbar vertebra, where it divides into the right and left common 
iliac arteries. Hence its subdivision into the arch of the aorta, the thoracic aorta, 
and the abdominal aorta, from the direction or position peculiar to each part. 

Arch of tiie Aorta. 

Dissection. In order to examine the arch of the aorta, the thorax should be opened by 
dividing the cartilages of the ribs on each side of the sternum, and raising this bone from 
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below upwards, and then sawing through tlie sternum on a level with its articulation with the 
clavicle. Ry this means the relations of’ the large vessels to the upper border of the sternum 
and root of the neck are kept in view. 

The arch of the aorta extends from the origin of the vessel at the upper part 
of the left ventricle, to the lower border of the body of the third dorsal vertebra. 
At its commencement, it ascends behind the sternum, obliquely upwards and for¬ 
wards towards the right side, and opposite the tipper border of the second costal 
cartilage of the right side, passes transversely from right to left, and from before 
backwards to the left side of the second dorsal vertebra : it then descends upon the 
left side of the body of the third dorsal vertebra, at the lower border of which it 
becomes the thoracic aorta. Hence this portion of the vessel is divided into an 
ascending, a transverse, and a descending portion. The artery in its course describes 
a curve, the convexity of which is directed upwards and to the right side, the con¬ 
cavity in the opposite direction. 

Ascending Part of the Arch. 

The ascending portion of the arch of the aorta is about two inches in length. 
It commences at the upper part of the left ventricle, in front of the left auriculo- 
ventricular orifice, and opposite the middle of the sternum, on a line with its junc¬ 
tion to the third costal cartilage ; it passes obliquely upwards in the direction of 
the heart’s axis, to the right side, as high as the upper border of the second costal 
cartilage, describing a slight curve in its course, and being situated, when dis¬ 
tended, about a quarter of an inch behind tlie posterior surface of the sternum. 
A little above its commencement, it is somewhat enlarged, and presents three small 
dilatations, called the sinuses of the aorta (sinuses of Valsalva), opposite to which 
are attached the three semilunar valves, which serve the purpose of preventing 
any regurgitation of blood into the cavity of the ventricle. A section of the 
aorta opposite this part has a somewhat triangular figure; but below the attach¬ 
ment of the valves it is circular. This portion of the arch is contained in the 
cavity of the pericardium, and, together with the pulmonary artery, is invested in 
a tube of serous membrane, continued on to them from the surface of the heart. 

Relations, The ascending part of the arch is covered at its commencement by 
the trunk of the pulmonary artery and the right auricular appendage, and, higher 
up, is separated from the sternum by the pericardium, some loose areolar tissue, 
and the remains of the thymus gland : behind , it rests upon the right pulmonary 
vessels and root of the right lung. On the right side y it is in relation with the 
superior vena cava and right auricle; on the left side , with the pulmonary artery. 


Plan of the Relations of the Ascending 

In front, 

Pu 1 rnonary artery. 

Right auricular appendage. 
Pericardium. 

Remains of thymus gland. 

Right side, 

Superior cava. 

Right auricle. 


Arch \ 
of Aorta. 
Ascending 
Portion. 


Part of the Arch. 


left side. 
Pulmonary artery. 


Behind. 

Ri*rht pulmonary vessels. 

Root of right lung. 

Transverse Part of the Arch. 

1 lie second or transverse portion of the arch commences at the upper border of 
the second costo-sternal articulation of the right side in front, and passes from 
light to left, and from before backwards, to the left side of the second dorsal 
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vertebra behind. Its upper border is usually about an inch below the upper 
margin of the sternum. 

Relations. Its anterior surface is covered by the left pleura and lung, and 
crossed towards the left side by the left pneumogastric and phrenic nerves, and 
cardiac branches of the sympathetic. Its posterior surface lies on the trachea 
just above its bifurcation, the great cardiac plexus, the oesophagus, thoracic duct, 
and left recurrent laryngeal nerves. Its superior border is in relation with the 
left innominate vein; and from its upper part are given off the innominate, left 
carotid, and left subclavian arteries. By its lower border , with the bifurcation of 
the pulmonary artery, and the remains of the ductus arteriosus, which is con¬ 
nected with the left division of that vessel; the left recurrent laryngeal nerve 
winds round it, whilst the left bronchus passes below it. 


Plan of tiie Relations of tue Transverse Part of the Arch. 
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Below. 

Bifurcation of pulmonary artery. 
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Descending Part of the Arch. 

The descending portion of the arch has a straight direction, inclining downwards 
on the left side of the body of the third dorsal vertebra, at the lower border of 
which it becomes the thoracic aorta. 

Relations. Its anterior surface is covered by the pleura and root of the left 
lung; behind , it lies on the left side of the body of the third dorsal vertebra. On 
its right side lie the oesophagus and thoracic duct; on its left side it is covered by 
the pleura. 

Plan of the Relations of the Descending Part of the Arch. 

In front. 

Pleura. 

Root of left lung. 
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Portion. / 

Behind. 
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The ascending, transverse, and descending portions of the arch vary in position 
according to the movements of respiration, being lowered, together with the 
trachea, bronchi, and pulmonary vessels, during inspiration, by the descent ot the 
diaphragm, and elevated during expiration, when the diaphragm ascends. These 
movements are greater in the ascending than the transverse, and in the latter 
than the descending part. 

Peculiarities. The height to which the aorta rises in the chest is usually about an inch 
below the upper border of the sternum ; but it may ascend nearly to the top of that bone. 
Occasionally it is found an inch and a half, more rarely three inches, below this point. 


Right side. 

(Esophagus. 
Thoracic duct. 
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Direction Sometimes the aorta arches over the root of the right instead of the left lunir, 
as in birds, and passes down on the right side of the spine. In such cases, all the viscera 
of the thoracic and abdominal cavities are transposed. Less frequently, the aorta, after 
arching over the right lung, is afterwards directed to its usual position on the left side of 
the spine, this peculiarity not being accompanied by any transposition of the viscera. 

Conformation . The aorta occasionally divides into an ascending and a descending trunk, 
as in some quadrupeds, the former being directed vertically upwards, and subdividing into 
three branches, to supply the head and upper extremities. Sometimes the aorta subdivides 
soon after its origin into two branches, which soon reunite. In one of these cases, the 
oesophagus and trachea were found to pass through the interval left by their division ; this is 
the normal condition of the vessels in the reptilia. 

Surgical Anatomy. Of all the vessels of the arterial system, the aorta, and more espe¬ 
cially its arch, is most frequently the seat of disease ; hence it is important to consider some 
of the consequences that may ensue from aneurism of this part. 

It will be remembered, that the ascending part of the arch is contained in the pericar¬ 
dium, just behind the sternum, its commencement being crossed by the pulmonary artery 
and right auricular appendage, having thegroot of the right lung behind, the vena cava on 
the right side, and the pulmonary artery and left auricle on the left side. 

Aneurism of the ascending aorta, in the situation of the aortic sinuses, in the great 
majority of cases, affects the right coronary sinus; this is mainly owing to the regurgi¬ 
tation of blood upon the sinuses taking place chiefly on the right anterior aspect of the 
vessel. As the aneurismal sac enlarges, it may compress any or all of the structures in 
immediate proximity with it, but chiefly projects towards the right anterior side; and, 
consequently, interferes mainly with those structures that have a corresponding relation 
with the vessel. In the majority of cases, it bursts in the cavity of the pericardium, the 
patient suddenly drops down dead, and, upon a post-mortem examination, the pericardial 
bag is found full of blood : or it may compress the right auricle, or the pulmonary artery 
and adjoining part of the right ventricle, and open into one or the other of these parts, or 
it may compress the superior cava. 

Aneurism of the ascending aorta, originating above the sinuses, mast frequently impli¬ 
cates the right anterior wall of the vessel; this is probably mainly owing to the blood 
being impelled against this part. Its direction is also chiefly towards the right of the 
median line. If it attains a large size and projects forwards, it may absorb the sternum 
and the cartilages of the ribs, usually on the right side, and appear as a pulsating tumor 
on the front of the chest, just below the manubrium ; or it may burst into the pericardium, 
may compress or even open into the right lung, the trachea, bronchi, or oesophagus. 

Regarding the transverse part of the arch, the student is reminded that the vessel lies 
on the trachea, the oesophagus, and thoracic duct; that the recurrent laryngeal nerve 
winds around it; and that from its upper part are given off three large trunks, which 
supply the head, neck, and upper extremities. Now an aneurismal tumor taking origin 
from the posterior part or right aspect of the vessel, its most usual site, may press upon 
the trachea, impede the breathing, or produce cough, haemoptysis, or stridulous breathing, 
or it may ultimately burst into that tube, producing fatal hemorrhage. Again, its pressure 
on the laryngeal nerves may give rise to symptoms which so accurately resemble those of 
laryngitis, that the operation of tracheotomy lias in some cases been resorted to, from the 
supposition that disease existed in the larynx; or it may press upon the thoracic duct, 
and destroy life by inanition; or it may involve the oesophagus, producing dysphagia; or 
may burst into this tube, when fatal hemorrhage will occur. Again, the innominate artery, 
or the left carotid, or subclavian, may be so obstructed by clots, as to produce a weakness, 
or even a disappearance, of the pulse in one or the other wrist; or the tumor may present 
itself at or above the manubrium, generally either in the median line, or to the right of the 
sternum. 

Aneurism affecting the descending part of the arch is usually directed backwards and to 
the left side, causing absorption of the vertebrae and corresponding ribs; or it may press 
upon the trachea, left bronchus, oesophagus, and the right and left lungs, generally the 
latter: when rupture of the sac occurs, this usually takes place in the left pleural cavity; 
less frequently in the left bronchus, the right pleura, or into the sub.stanee of the lungs or 
trachea. In this form of aneurism, pain is almost a constant and characteristic symptom, 
existing either in the back or chest, and usually radiating from the spine around the left 
side. This symptom depends upon the aneurismal sac compressing the intercostal nerves 
against the bone. 
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Branches of the Arch of the Aorta (Figs. 187, 188). 

The branches given off from the arch of the aorta are five in number: two of 
small size from the ascending portion, the right and left coronary ; and three of 
large size from the transverse portion, the innominate artery, the*left carotid, and 
the left subclavian. 

Pteu/iarttieSy Position of the. Branches. The branches, instead of arising from the highest 
part of the arch (their usual position), may be moved more to the right, arising from the 
commencement of the transverse or upper part of the ascending portion ; or the distance 
from one another at their origin may be increased or diminished, the most frequent change 
in this respect being the approximation of the left carotid towards the innominate 
artery. 

The Number of the primary branches may be reduced to two : the left carotid arising 
from the innominate artery; or, more rarely, the carotid and subclavian arteries of the 
left side arising from an innominate artery. Rut the number may be increased to four, 
from the right carotid and subclavian arteries arising directly from the aorta, the innomi¬ 
nate being absent. In most of these latter cases, the right subclavian arose from the left 
end of the arch ; in other cases, it was the second or third branch given off instead of the 
fir>t. Lastly, the number of trunks from the arch may be increased to five or six : in these 
instances, the external and internal carotids arose separately from the arch, the common 
carotid being absent on one or both sides. 

Number \t*vn !, Arrangement different. AVhen the aorta arches over to the right side, the 
three branches have an arrangement the reverse of what is usual, the innominate supply¬ 
ing the left side; and the carotid and subclavian (which arise separately), the right side. 
In other cases, where the aorta takes its usual course, the two carotids may be joined in a 
common trunk, and the subclaviuns arise separately from the arch, the right subclavian 
generally arising from the left end of the arch. 

S>mufbn// Brmalas sometimes arise from the arch : most commonly it is the left ver¬ 
tebral, which usually takes origin between the left carotid and left subclavian, or beyond 
them. Sometimes, a thyroid branch is derived from the arch, or the right internal mam¬ 
mary, or left vertebial, or, more rarely, both vertebrals. 

The Coronary Arteries. 

The coronary arteries supply the heart; they are two in number, right and left, 
arising near the commencement of the aorta, immediately above the free margin 
of the semilunar valves. 

The Right Coronary Artery , about the size of a crow’s quill, arises from the 
aorta immediately above the free margin of the right semilunar valve, between the 
pulmonary artery, and the appendix of the right auricle. It passes forwards to 
the right side in the groove between the right auricle and ventricle, and, curving 
around the right border of the heart, runs along its posterior surface as far as the 
posterior interventricular groove, where it divides into two branches, one of which 
continues onwards in the groove between the left auricle and ventricle, and anasto¬ 
moses with the left coronary ; the other descends along the posterior interventri¬ 
cular furrow, supplying branches to both ventricles, and to the septum, and anas¬ 
tomosing at the apex of the heart with the descending branch of the left coronary. 

This vessel sends a large branch along the thin margin of the right ventricle, 
to the apex, and numerous small branches to the right auricle and ventricle, and 
commencement of the pulmonary artery. 

The Left Coronary, smaller than the former, arises immediately above the free 
edge of the left semilunar valve, a little higher than the right ; it passes forwards 
between the pulmonary artery and the left appendix auriculae, and descends ob¬ 
liquely towards the anterior interventricular groove, where it divides into two 
branches. Of these, one passes transversely outwards in the left auriculo-vcntri- 
cular groove, and winds around the left border of the heart to its posterior surface, 
"here it anastomoses with the superior branch of the right coronary ; the other 
descends along the anterior interventricular groove to the apex of the heart, 
"here it anastomoses with the descending branch of the right coronary. The left 
coronary supplies the left auricle and its appendix, both ventricles, and numerous 
small branches to the pulmonary artery, and commencement of the aorta. 

Peculiarities. These vessels occasionally arise by a common trunk, or their number may 
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be increased to three; the additional branch being of small size. 31 ore rarely, there arc 
two additional branches. 

Arteria Innominata. 

The innominate artery is the largest branch given off from the arch of the aorta. 
It arises from the commencement of the transverse portion in front of the left 
carotid, and, ascending obliquely to the upper border of the right sterno-clavicular 
articulation, divides into the right carotid and subclavian arteries. This vessel 
varies from an inch and a half to two inches in length. 

Halation*. In front, it is separated from the first bone of the sternum by the 
Sterno-hyoid and Sterno-thyroid muscles, the remains of the thymus gland, and 
by the left innominate and right inferior thyroid veins, which cross its root . Behind 
it lies upon the trachea, which it crosses obiiquely. On the right side, is the right 
vena innominata, right pneumogastric nerve, and the pleura ; and on the left side, 
the remains of the thymus gland, and origin of the left carotid artery. 


Elan of tiik Relations of the Innominate Artery. 


In front. 

Sternum. 

Sterno-hyoid and Sterno-thyroid. 

Remains of thymus gland. 

Left innominate and right inferior thyroid veins. 


Right side. 

Right vena innominata. 
Right pueumogastric nerve. 
Pleura. 



Lift side. 

Remains of thymus. 
Left carotid. 


Behind. 

Trachea. 


Peculiarities in point of division. When the bifurcation of the innominate artery varies 
from the point above mentioned, it sometimes ascends a considerable distance above the 
sternal end of the clavicle; less frequently it divides below it. In the former class of cases, 
its length may exceed two inches ; and, in the latter, be reduced to an inch or less. These 
are points of considerable interest for the surgeon to remember in connection with the opera¬ 
tion of including this vessel in a ligature. 

Branches. The arteria innominata occasionally supplies a thyroid branch (middle thyroid 
artery), which ascends along the front of the trachea to the thyroid gland ; and sometimes, 
a t lymic or bronchial branch. 1 lie left carotid is frequently joined with the innominate 
artery at its origin. Sometimes, there is no innominate artery, the right subclavian and 
right carotid arising directly from the arch of the aorta. 

1 option, \\ hen the aorta arches over to the right side, the innominate is directed to the 
left side of the neck, instead of to the right. 


Surgical Anatomy. Although the operation of tying the innominate artery has been 
performed by several surgeons, for aneurism of the right subclavian extending inwards as 
ai as the scalenus, in no instance has it been attended with success. An important fact 
ias, however, been established; viz., that the circulation in the parts supplied by the artery, 
can be supported after the operation ; a fact which cannot hut encourage surgeons to have 
recourse to it whenever the urgency of the case may require it, notwithstanding that it 
must be regarded as peculiarly hazardous. 

J he failure of the operation in those eases where it has been performed has depended on 
su sequent repeated secondary hemorrhage, or on inflammation of the adjoining pleural 
sac and lung, i he main obstacles to its performance are, as the student will perceive from 
Ins dissection of this vessel, its. deep situation behind and beneath the sternum, and the 
number of important structures which surround it, in every part 

In ordei to apply a ligature to this vessel, the patient is placed upon his back, with the 
shoulders raised, and the head bent a little backwards, so as to draw out the artery from 
be mid the sternum into the neck. An incision two inches long is then made along the 
anteiior border of the Sterno-mastoid muscle, terminating at the sternal end of the clavicle, 
rroiu tins point, a second incision is to be carried about the same length along the upper bor- 
! 01 .. the clavicle. I he skin is to be dissected back, and the Platysma being exposed, must 
be dmded on a director: the sternal end of the Sterno-mastoid is now brought into view, and 
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a director being passed beneath it, and close to its under surface, so as to avoid an)* small 
vessels, it must be divided transversely throughout the greater part of its attachment. 

Pressing aside any loose cellular tissue or vessels that may now appear, the Sterno-hyoid 
and Sterno-thyroid muscles will be exposed, and must be divided, a director being previously 
passed beneath them. The inferior thyroid veins now come into view, and must be carefully 
drawn cither upwards or downwards, by means of a blunt hook. On no account should these 
vessels be divided, as it would add much to the difheulry of the operation, and endanger its 
ultimate success. After tearing through a strong fibro-cellular lamina, tlie right carotid is 
brought into view’, and being traced downwards, the arteria innominata is arrived at. The 
left vena innominata should now be depressed, the right vena innominata, the internal jugular 
vein, and pneumogastric nerve drawn to the right side; and u curved aneurism needle may 
then be passed around the vessel, close to its surface, and in a direction from below upwards 
and inwards : care being taken to avoid the right pleural sac, the trachea, and cardiac nerves. 
The ligature should be applied to the artery as high as possible, in order to allow room between 
it and the aorta for the formation of a coaguluiu. 

It has been seen that the failure of this operation depends either upon repeated secondary 
hemorrhage, or inflammation of the pleural sac and lung. The importance of avoiding the 
thyroid plexus of veins during the primary steps of the operation, and the pleural sac whilst 
including the vessel in the ligature, should be most carefully attended to. 

Common Carotid Arteries. 

The common carotid arteries, although occupying a nearly similar position in the 
neck, differ in position, and, consequently, in their relations at their origin. The 
right carotid arises from the arteria innominata, behind the right sterno-clavieular 
articulation; the left from the highest part of the arch of the aorta. The left 
carotid is, consequently, longer and more deeply placed in the thorax. It will, 
therefore, be more convenient to describe first the course and relations of that 
portion of the left carotid w hich intervenes between the arch of the aorta and the 
left s ter no-clavicular articulation (sec Fig. 1ST). 

The left carotid within the thorax passes obliquely outwards from the arch of 
the aorta to the root of the neck. In front, it is separated from the first piece of 
the sternum by the Sterno-hyoid and Sterno-thyroid muscles, the left innominate 
vein, and the remains of the thymus gland ; behind, it lies on the trachea, oeso¬ 
phagus, and thoracic duct. Internally , it is in relation with the arteria innomi¬ 
nata; externally , with the left pneumogastric nerve, cardiac branches of the sym¬ 
pathetic, and left subclavian artery. 

Plan of the Relations of the Left Common Carotid. 

Thoracic Portion. 

In front. 

Sternum. 

Sterno-hyoid and Sterno-thyruid muscles. 


Externally . 

Left pneumogastric nerve. 
Cardiac nerves. 

Left subclavian artery. 


In the neck, the two common carotids resemble each other so closely, that one 
description will apply to both. Starting from each side of the neck, these vessels 
pass obliquely upwards, from behind the sterno-elavicular articulations, to a level 
with the upper border of the thyroid cartilage, where they divide into the external 
and internal carotids ; these names being derived, the former from their distribu¬ 
tion to the external parts of the head and face, the latter from their distribution 


Left innominate vein. 
Remains of thymus gland. 

Internally. 

Arteria innominata. 


Behind. 
Trachea. 
(Esophagus. 
Thoracic duet. 
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to the interna] parts of the cranium. The course of each vessel is indicated bv a 
line drawn from the sternal end of the clavicle below, to a point midway between 
the angle of the jaw and the mastoid process above. 

At the lower part of the neck the two common carotid arteries are separated 
from each other by a very small interval, which corresponds to the trachea; but 

Fig. 189.—Surgical Anatomy of the Arteries of ilie Neck. Right Side. 



at the upper part, the thyroid body, the larynx, and pharynx project forwards 
between these vessels, and give the appearance of their being placed further hack 
in t n> situation. I he common carotid artery is contained in a sheath, derived 
mm t k ( cep cervical fascia, which also incloses the internal jugular vein and 
pnoumogastnc nerve, the vein lying on the outer side of the arterv, and the nerve 
between the artery and vein, on a plane posterior to both. On opening the sheath, 
t use t nee >tiuctures are seen to be separated from one another, each being inclosed 
m a separate fibrous investment. 

hr l at ions. At the lower part of the neck, the common carotid arterv is very 
i ceply seated, being covered by the Platysma, superficial and deep fasciae, the Sterno- 
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mastoid, Sterno-hyoid, and Sterno-thyroid muscles, and by the Omo-hyoid oppo¬ 
site the cricoid cartilage ; but in the upper part of its course, near its termination, 
it is more superficial, being covered merely by the integument, Platysma, the 
superficial and deep fasciae, and inner margin of the Sterno-mastoid, and is con¬ 
tained in a triangular space, bounded behind by the Sterno-mastoid, above by the 
posterior belly of the Digastric, and below by the anterior belly of the Omo-hyoid. 
This part of the artery is crossed obliquely from within outwards by the sterno- 
mastoid artery; it is also crossed by the superior thyroid veins, which ter¬ 
minate in the internal jugular, and, descending on its sheath in front, is seen the 
descendens noni nerve, this filament being joined with branches from the cervical 
nerves, which cross the vessel from without inwards. Sometimes the descendens 
noni is contained within the sheath. The middle thyroid vein crosses it about its 
centre, and the anterior jugular vein below, the latter vessel being usually placed 
beneath the Sterno-mastoid. Behind , the artery lies in front of the cervical por¬ 
tion of the spine, resting first on the Longus colli muscle, then on tlie Rectus 
anticus major, from which it is separated by the sympathetic nerve. The recur¬ 
rent laryngeal nerve and inferior thyroid artery cross behind the vessel at its 
lower part. Internally , it is in relation with the trachea and thyroid gland, the 
inferior thyroid artery and recurrent laryngeal nerve being interposed; higher up, 
with the larynx and pharynx. On its outer side are placed tiie internal jugular 
vein and pneumogastric nerve. 

At the lower part of the neck, the internal jugular vein on the right side recedes 
from the artery, hut on the left side it approaches it, and often crosses its lower 
part. This arises from the circumstance of the veins on both sides having to pass 
towards the right side of the thorax. This is an important fact to hear in mind 
during the performance of any operation on the lower part of the left common 
carotid artery. 


Plan of the Relations of tiie Common Carotid Artery. 


Integument and fasciae. 
Platysma. 
Sterno-mastoid. 
Sterno-hyoid. 
Sterno-thyroid. 
Externalty. 

Internal jugular vein. 
Pu$uuiugustric nerve. 


In /rant. 

Omo-hyoid. 

Descendens noni nerve. 

Sterno-mastoid artery. 

Superior and middle thyroid veius. 
Anterior jugular vein. 

Internally. 

Trachea. 

Thyroid gland. 

Recurrent laryngeal nerve. 
Inferior thyroid artery. 
Larynx. 

Pharynx. 


Common 

Carotid. 


Belt!ml. 

Longus Colli. Sympathetic nerve. 

Rectus anticus major. Inferior thyroid artery. 

Recurrent laryngeal nerve. 

Berylin cities as to Orhjin . The riyht common carotid may arise above or below its usual 
point (the upper border of the sterno-clavicular articulation). This variation occurs in one 
out of about eight cases and a half, and is more frequently above than below the point 
stated : or its origin may be transferred to the arch of the aorta, or it may arise in conjunc¬ 
tion with the left carotid. The left common carotid varies more frequently in its origin 
than the right. In the majority of cases it arises with the innominate artery, or where the 
innominate artery was absent, tiie two carotids arose usually by a single trunk. This vessel 
lias a tendency towards the right side of the arch, occasionally being the first branch given 
off from the transverse portion. It rarely joins with the left subclavian, except in eases of 
transposition of the viscera. 

Point of Division. The most important peculiarities of this vessel, in a surgical point of 
view, relate to its place of division in the neck, hi the majority of cases, this occurs higher 
than usual, the artery dividing into two branches opposite the hyoid bone, or even higher ; 
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more rarely, it occurs below its usual place, opposite the middle of the larynx, or the lower 
border of the cricoid cartilage ; and one case is related by Morgagni, where this vessel, only 
an inch and a half in length, divided at the root of the neck. Very rarely, the common 
carotid ascends in the neck without any subdivision, the internal carotid being wanting; and 
in two cases the common carotid has been found to be absent, the external and internal 
carotids arising directly from the arch of the aorta. This peculiarity existed on both sides 
in one subject, on one side in another. 

Occasion tit Branches. The common carotid usually gives off no branches, but it occasion* 
ally gives origin to the superior thyroid, or a laryngeal branch, the inferior thyroid, or, more 
rarely, the vertebral artery. 

Surt/ical A no to my. The operation of tying the common carotid artery may be necessary 
in a wound of that vessel or its branches, in an aneurism, or in a case of pulsating tumor 
of the orbit or skull. If the wound involves the trunk of the common carotid itself, it will 
he necessary to tie the artery above and below the wounded part. If, however, one of the 
branches of that vessel is wounded, or has tin aneurismal tumor connected with it, a ligature 
may be applied to any part of it, excepting its origin and termination. When the case is 
such as to allow a choice being made, the lower part of the carotid should never be selected 
as the spot upon which a ligature should be placed, for not only is the artery in this situa¬ 
tion placed very deeply in the neck, but it is covered by three layers of muscles, and oti the 
left side the jugular vein, in the great majority of cases, passes obliquely over its front sur¬ 
face. Neither should the upper end be selected, for here the superior thyroid veins would 
give rise to very considerable difficulty in the application of a ligature. The point most 
favorable for the operation is opposite the lower part of the larynx, and here a ligature may 
he applied on the vessel, either above or below the point where it is crossed by the Omo¬ 
hyoid muscle. In the former situation, the artery is most accessible, and it maybe tied 
there in cases of wounds, or aneurism of any of the large branches of the carotid ; whilst 
in cases of aneurism of the upper part of the carotid, that part of the vessel may be selected 
which is below the Omo-hyoid. It occasionally happens that the carotid artery bifurcates 
below its usual position : it the artery be exposed at its point of bifurcation, both divisions 
of the vessel should be tied near their origin, in preference to tying the trunk of the artery 
near its termination ; and if, in consequence of the entire absence of the common carotid, 
or from its early division, the two arteries, the external and internal carotids, are met with, 
the ligature should be placed on that vessel which is found on compression to be connected 
with the disease. 

In this operation, the direction of the vessel and the inner margin of the Sterno-mastoid 
are (lie chief guides to its performance. 

7t> tie the. Common Corot at above the Omo-hyoid. The patient should be placed on his 
hack with the head thrown back ; an incision is to he made, three inches long, in the direc¬ 
tion of the anterior border ot the Sterno-mastoid, from a little below the angle of the jaw 
to a level with the cricoid cartilage; after dividing the integument, Platysma, and super¬ 
ficial fascia, the deep fascia must he cut through on a director, so as to avoid wounding 
numerous small veins that are usually found beneath. The head may now be brought for¬ 
wards so as to relax the parts somewhat, and the margins of the wound must be held asunder 
by copper spatulas, i he desccndens noni nerve is now exposed, and must be avoided, and 
the sheath ot the vessel, having been raised by forceps, is to be opened over the artery to a 
small extent. 1 he internal jugular vein will now present itself, alternately distended and 
relaxed ; this should be compressed both above and below, and drawn outwards, in order to 
facilitate the operation. 1 lie aneurism needle is now passed from the outside, care being 
taken to keep the needle in close contact with the artery, and thus avoid the risk of injuring 
the jugular vein, or including the vagus nerve. Before the ligature is secured, it >hould be 
ascertained that nothing but the artery is included iu it. 

To he the Common Carotid befow the Omo-hyoid. The patient should be placed in the same 
situation as before. An incision about three inches in length is to he made parallel to the 
! nner Stcrno-uiastoid, commencing on a level with the cricoid cartilage. The 

inner border of the sterno-mastoid having been exposed, the sterno-mastoid artery and a large 
\ein, the middle thyroid, will be seen, and must be carefully avoided ; the Sterno mastoid 
is to be turned outwards, and the Sterno-hyoid and thyroid muscles inwards. The deep 
fascia must now be divided below the Omo-hyoid muscle, and the sheath having been exposed, 
must be opened, care being taken to avoid the desccndens noni, which here runs on the inner 
or tracheal side, I he jugular vein and vagus nerve being then pressed to the outer side, 
the needle must be passed around the artery, from without inwards, great care being taken 
to avoid the inferior thyroid artery, the recurrent laryngeal and sympathetic nerves, which 
lie behind it. j * j i 
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External Carotid Artery. 


The external carotid artery (Fig. 189), arises opposite the upper border of the 
thyroid cartilage, and taking a slightly curved course, ascends upwards and for¬ 
wards, and then inclines backwards, to the space between the neck of the condyle 
of the lower jaw and the meatus auditorius, where it divides into the temporal 
and internal maxillary arteries. It rapidly diminishes in size as it ascends the 
neck, owing to the number and large size of the branches given off from it. In 
the child, it is somewhat smaller than the internal carotid; but in the adult, the 
two vessels are of nearly equal size. At its commencement, this artery is more 
superficial, and placed nearer the middle line than the internal carotid, and is con¬ 
tained in the triangular space bounded by the Sterno-mastoid behind, the Omo¬ 
hyoid below, and the posterior belly of the Digastric and Stylo-hyoid above; it is 
covered by the skin, Platysma, deep fascia, and anterior margin of the Sterno- 
mastoid, crossed by the hypoglossal nerve, and by the lingual and facial veins ; it is 
afterwards crossed by the Digastric and Stylo-hyoid muscles, and higher up passes 
deeply into the substance of the parotid gland, where it lies beneath the facial 
nerve, and by the junction of the temporal and internal maxillary veins. 

Internally, are the hyoid hone, the wall of the pharynx, and the ramus of the 
jaw, from which it is separated by a portion of the parotid gland. 

Behind it, near its origin, is the superior laryngeal nerve; and, higher up, it is 
separated from the internal carotid by the Stylo-glossus and Stylo-pharyngeus 
muscles, the glosso-pharyngeal nerve, and part of the parotid gland. 


Plan of the Relations of the External Carotid. 


In front. 

Integument Platysma. 

Superficial and deep fasciae. 
Hypoglossal nerve. 

Lingual and facial veins. 

Digastric and Stylo-hyoid muscles. 
Facial nerve and parotid gland. 
Temporal and maxillary veins. 



Behind. 

Superior laryngeal nerve. 
Stylo-glossus 
Stylo-pharyngeus. 
Glosso-pharyngeal nerve. 
Parotid gland. 


Internally. 
Hyoid bone. 
Pharynx. 
Parotid gland, 
llaraus of jaw. 


Surgical Anatomy. The application of a ligature to the external carotid may be required 
in cases of wounds of this vessel, or of its branches when these cannot be tied; this, how¬ 
ever, is an operation very rarely performed, ligature of the common carotid being prefer¬ 
able, on account of the number of branches given off from the external. To tie this vessel 
near its origin, below the point where it is crossed by the Digastric, an incision about three 
ioches in length should be made along the margin of the Sterno-mastoid, from the angle 
of the jaw to the cricoid cartilage, as in the operation for tying the common carotid. To 
tie the vessel above the Digastric, between it and the parotid gland, an incision should be 
made from the lobe of the ear to the great cornua of the os hyoides, dividing successively 
the skin, Platysma, and fascia. By separating the posterior belly of the Digastric and 
Stylo-hyoid muscles, which are seen at the lower part of the wound, from the parotid gland, 
the vessel will be exposed, arid a ligature may be applied to it. 

Branches. The external carotid artery gives off eight branches, which, for 
convenience of description, may be divided into four sets. (See Fig. 190, Plan of 
the Branches.) 

Anterior. Posterior. Ascending. Terminal 

Superior thyroid. Occipital. Ascending pha- Temporal. 

Lingual. Posterior auricular. ryngeal. Internal maxillary. 

Facial. 

The student is here reminded that many variations are met with in the number, 
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origin, and course of these branches in different subjects; but the above arrange¬ 
ment is that which is found in the great majority of cases* 

The Superior Thyroid Artery {Figs, 189 and 194) is the first branch given 
off from the external carotid, being derived from that vessel just below the greater 
cornu of the hyoid bone. At its commencement, it is quite superficial, being 
covered by the integuments, fasciae, and Platysma, and is contained in tlie triangu¬ 
lar space bounded by the Ster no-mastoid, Digastric, and Omo-hyoid muscles. 
After ascending upwards and inwards for a short distance, it curves downwards and 
forwards in an arched and tortuous manner to the upper part of the thyroid gland, 
passing beneath the Omo-hyoid, Sterno-hyoid, and ^tenio-thyroid muscles ; and dis¬ 
tributes numerous branches to its anterior surface, anastomosing with its fellow of 
the opposite side, and with the inferior thyroid arteries. Besides the arteries dis¬ 
tributed to the muscles and substance of the gland, its branches are the following. 

Hyoid, 

Superficial descending branch, 

Superior laryngeal. y ^ ** f: i ^ 

G ri co-thyroid. 

The Hyoid is a small branch which runs along the lower herder of the os hv- 
oides, beneath, the Tliyro-hyoid muscle ; and, after supplying the muscles connected 
to that bone, forms an arch, by anastomosing with the vessel of the opposite side. 

The Superficial JJesceniliny Branch runs downwards and outwards across the 
sheath of the common carotid artery, and supplies the Sterno-mastoid anti neigh¬ 
boring vessels and integument. It is of importance that the situation of this 
vessel he remembered, in the operation for tying the common carotid artery. 

The Superior Laryngeal, larger than either of the preceding, accompanies the 
superior laryngeal nerve, beneath the Tliyro-hyoid muscle ; it pierces the thyro- 
hvoidean membrane, and supplies the muscles, mucous membrane, and glands of 
the larynx and epiglottis, anastomosing with the branch from the opposite side. 

The (Jrko-thyroiil (Inferior laryngeal) is a small branch, which runs trans¬ 
versely across the erico-thyroid membrane, communicating with the artery of the 
opposite side. The position of this vessel should he remembered, as it may prove 
the source of troublesome hemorrhage during the operation of hiryngotoinv. 

Surgical Anatomy. The superior thyroid, or some of its branches, are occasionally 
divided in cases of cut throat, giving rise to considerable hemorrhage. In such eases, the 
artery should be secured, the wound being enlarged for that purpose, if necessary. The 
operation may be easily performed, the position of the artery being very superficial, and 
the only structures of importance covering it being a few small veins, The opera tlonof 
tying the .superior thyroid artery, in bnmchoeele, has been performed i u numerous instances, 
with partial or temporary success. When, however, the collateral circulation between this 
vessel with the artery of the opposite side, and with the inferior thyroid, is completely 
re-established, the tumor usually regains its former size. 

The L LXu uaIj Artery (Fig. 194) arises from the external carotid between thesupe- 
rior thyroid and facial; it runs obliquely upwards and inwards to the greater cornu of 
tin* hyoid bone, then passes horizontally forwards parallel with the great cornu, 
and* ascending perpendicularly to the under surface of the tongue, turns forwards on 
its under surface ns far as the tip of that organ, under the name of the ranine artery, 
lielatiQn$i Its first, or oblique portion, is superficial, being contained in the tri¬ 
angular intennuscularspa.ee already described, resting upon the Middle constrictor 
muscle of the pharynx, and covered in by the Flaky sma and fascia of the neck. 
Its second, or horizontal portion, also lies upon the middle constrictor, being covered 
at first by the tendon ol the Digastric, and the Stylo-hyoid muscle, and afterwards 
by the llyo-glossus, the latter muscle separating it from the hypoglossal nerve. Its 
i bird, or ascending portion, lies between the Hyo-gtbssus and Genio-hyo-glosstw 
muscles. 1 he fourth, or terminal part, under the name of the ranine, runs along 
the under surface of the tongue to its tip; it is very superficial, being covered only 
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by the mucous membrane, ami rests on the Lingual is on the outer side of the 
Genio-hyo-glossus. The hypoglossal nerve lies nearly parallel with the lingual 
artery, separated from it, in the second part of its course, by the Ilyo-glossus muscle. 

The branches of the lingual artery are the 

Hyoid. Sublingual. 

Dorsalis Linguae. Ranine. 

The Hyoid branch runs along the upper border of the hyoid bone, supplying the 
muscles attached to it, and anastomosing with its fellow of the.opposite side. 

The Dorsalis Lingua* (Fig. 1P4) arises from the lingual artery beneath the Ilyo- 
glossus muscle; ascending to the dorsum of the tongue, it supplies its mucous 
membrane, the tonsil, soft palate, and epiglottis; anastomosing with its fellow from 
the opposite side. 

The Sublingual, a branch of bifurcation of the lingual artery, arises at the ante¬ 
rior margin of the Ilyo-glossus muscle, and running forwards and outwards beneath 
the Mvlo-hyoid to the sublingual gland, supplies its substance, giving branches to the 
Mvlo-hyoid and neighboring muscles, the mucous membrane of the mouth and gums. 

The Ranine may be regarded as the continuation of the lingual artery; it runs 
along the under surface of the tongue, resting on the Lingualis, and covered by the 
mucous membrane of the mouth ; it lies on the outer side of the Genio-hvo-glossus, 
and is covered in by the Hyo-glossus and Stylo-glossus, accompanied bv the gusta¬ 
tory nerve. On arriving at the tip of the tongue, it anastomoses with the artery 
of the opposite side. These vessels in the mouth are placed one on each side of 
the fnenum. 

Surgical Anatomy . The lingual artery may be divided near its origin in cases of cut throat, 
a complication that not unfrequently happens in this class of wounds, or severe hemorrhage 
which cannot be restrained by ordinary means may ensue from a wound, or deep ulcer of the 
tongue. In the former case, the primary wound may he enlarged if necessary, and the bleed¬ 
ing vessel at once secured. In the latter case, it has been suggested that the lingual artery 
should be tied near its origin. If the student, however, will observe the depth at which this 
vessel is placed from the surface, the number of important parts which surround it on every 
side, and its occasional irregularity of origin, the great difficulty of such an operation will be 
apparent; under such circumstances, it is more advisable that the external or common caro¬ 
tid should be tied. 

Troublesome hemorrhage may occur in the division of the fnenum in children, if the ranine 
artery, which lies on each side of it, is cut through. The student should remember that the 
operation is always to be performed with a pair of blunt-pointed scissors, which should be so 
held as to divide the part in the direction downwards and backwards; the ranine artery and 
veins are then avoided. 

The Facial Artery (Fig. 191) arises a little above the lingual, and ascends 
obliquely forwards and upwards, beneath the body of the lower jaw, to the sub¬ 
maxillary gland, in which it is imbedded; this may' be called the cervical part of 
the artery. It then curves upwards over the body of the jaw at the anterior infe¬ 
rior angle of the Masseter muscle, ascends forwards and upwards across the cheek 
to the angle of the mouth, passes up along the side of the nose, and terminates at 
the inner canthus of the eye, under the name of the angular artery. 1 bis vessel, 
both in the neck, and on the face, is remarkably tortuous ; in the former situation, 
to accommodate itself to the movements of the pharynx in deglutition ; and in the 
latter, to the movements of the jaw, and of the lips and cheeks. 

'Relations. In the neck its origin is superficial, being covered by the integument, 
Platysma, and fascia; it then passes beneath the Digastric and Stylo-hyoid mus¬ 
cles, and the submaxillary gland. On the face, where passing over the body <>t the 
lower jaw, it is comparatively superficial, being covered by the Platysma. in this 
situation its pulsation may be distinctly felt, and compression of the vessel effec¬ 
tually made against the bone. In its course over the face, it is covered by the 
integument, the fat of the check, and, near the angles of the mouth, by the I la- 
tysma and Zygomatic muscles. ‘It rests on the Buccinator, the Levator anguli 
oris, and the Levator labii superioris alaeque nasi. It is accompanied by the facial 
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vein throughout its entire course; the vein is not tortuous like the artery, and, on 
the face, is separated from that vessel by a considerable interval. The branches 
of the facial nerve cross this vessel, and the infraorbital nerve lies beneath it. 

The branches of this vessel may be divided into two sets, those given off below 
the jaw (cervical), and those on the face (facial). 


Cervical Bran ehe8. 
Inferior or Ascending Palatine. 
Tonsil litic. 

Submaxillary. 

Submental. 


Facial Branches . 
Muscular. 

Inferior Labial. 
Inferior Coronary. 
Superior Coronary. 
Lateralis Nasi. 
Angular. 


Fig. 191.—The Arteries of the Face and Seal]). 



The Inferior or Ascending Palatine (Fig. 11 >4) ascends between the Stylo-glossus 
ami Stylo-pharyngeus to the outer side of the pharynx. After supplying these 
muscles, the tonsil, and Eustachian tube, it divides near the Levator palati into 
two branches: one follows the course of the Tensor palati, supplies the soft palate 
and the palatine glands; the other passes to the tonsil, which it supplies, anasto¬ 
mosing with the tonsillitic artery. These vessels inosculate with the posteripr 
palatine branch of the internal maxillary artery. 

1 he Tonsillitic branch (hig. 104) passes up along the side of the pharynx, and, 
perforating the Superior constrictor, ramifies in the substance of the tonsil and 
root of the tongue. 
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The Submaxillary consists of three or four large branches, which supply the 
submaxillary’ gland, some being prolonged to the neighboring muscles, lymphatic 
glands, and integument. 

The Submental, the largest of the cervical branches, is given off from the facial 
artery just as that vessel quits the submaxillary gland; it runs forwards upon the 
Mylo-hyoid muscle, just below the body of the jaw, and beneath the Digastric; 
after supplying the muscles attached to the jaw, and anastomosing with the sub¬ 
lingual artery, it arrives at the symphysis of the chin, where it divides into a 
superficial and a deep branch : the former turns round the chin, and passing be¬ 
tween the integument and Depressor labii inferioris, supplies both, and anastomoses 
with the inferior labial. The deep branch passes between that muscle and the bone, 
and supplies the lip, anastomosing with the inferior labial and mental arteries. 

The muscular branches are distributed to the Internal pterygoid, Masseter, and 
Buccinator. 

The Inferior Labial passes beneath the Depressor anguli oris, to supply the 
muscles and integument of the lower lip, anastomosing with the inferior coronary 
and submental branches of the facial, and with the mental branch of the inferior 
dental artery. 

The Inferior Coronary is derived from the facial artery near the angle of the 
mouth; it passes upwards and inwards beneath the Depressor anguli oris, and, 
penetrating the Orbicularis muscle, runs in a tortuous course along the edge of 
the lower lip between this muscle and the mucous membrane, inosculating with 
the artery of the opposite side. This artery supplies the labial glands, the mucous 
membrane, and muscles of the lower lip: and anastomoses with the inferior labial, 
and mental branch of the inferior dental artery. 

The Superior Coronary is larger and more tortuous in its course than the pre¬ 
ceding. It follows the same course along the edge of the upper lip, lying between 
the mucous membrane and the Orbicularis, and anastomoses with the artery of the 
opposite side. It supplies the textures of the upper lip, and gives off in its course 
two or three vessels which ascend to the nose. One, named the artery of the sep¬ 
tum, ramifies on the septum of the nares as far as the point of the nose ; another 
supplies the ala of the nose. 

The Lateral in Nasi is derived from the facial, as this vessel is ascending along 
the side of the nose; it supplies the ala and dorsum of the nose, anastomosing 
with its fellow, the nasal branch of the ophthalmic, the artery of the septum, and 
the infraorbital. 

The Angular Artery is the termination of the trunk of the facial ; it ascends to 
the inner angle of the orbit, accompanied by a large vein, the angular; it distri¬ 
butes some branches on the cheek which anastomose with the infraorbital, and 
after supplying the lachrymal sac, and Orbicularis muscle, terminates by anasto¬ 
mosing with the nasal branch of the ophthalmic artery. 

The anastomoses of the facial artery are very numerous, not only with the vessel 
of the opposite side, but with other vessels from different sources; viz., with the 
sublingual branch of the lingual, with the mental branch of the inferior dental as 
it emerges from the dental foramen, with the ascending pharyngeal and posterior 
palatine, and with the ophthalmic, a branch of the internal carotid; it also inoscu¬ 
lates with the transverse facial, and with the infraorbital. 

Peculiarities. The facial artery not unfrequently arises by a common trunk with the lin¬ 
gual. This vessel also is subject to some variations in its size, and in the extent to which 
it supplies the face. It occasionally terminates as the submental, and not unfrequently 
supplies the face only as high as the angle of the mouth or nose. The deficiency is then 
supplied by enlargement of one of the neighboring arteries. 

Suryital Anatomy . The passage of the facial artery over the body of the jaw would ap¬ 
pear to afford a favorable position for the application of pressure in cases of hemorrhage 
from the lips, the result either of an accidental wound, or from an operation ; but its ap¬ 
plication is useless, on accouut of the free communication of this vessel with its fellow, and 
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with numerous branches from different sources. In a wound involving the lip, it is better 
to seize the part between the fingers and evert it, when the bleeding vessel may be at once 
secured with a tenaculum. In order to prevent hemorrhage in cases of excision, or in the 
removal of diseased growths from the part, the lip should be compressed on each side be¬ 
tween the finger and thumb, whilst the surgeon excises the diseased part. In order to stop 
hemorrhage where the lip has been divided in an operation, it is necessary in uniting the 
edges of the wound, to pass the sutures through the cut edges, almost as deep as its mucous 
surface ; by these means, not only are the cut surfaces more neatly adapted to each other, 
but the possibility of hemorrhage is prevented by including in the suture the divided artery. 
If the suture is, on the contrary, passed through merely the cutaneous portion of the wound, 
hemorrhage occurs into the cavity of the mouth. The student should, lastly, observe the 
relation of the angular artery to the lachrymal sac, and it will be seen that, as the vessel 
passes up along the inner margin of the orbit, it ascends on its nasal side. In operating for 
fistula lacrymalis, the sac should always be opened on its outer side, in order that this vessel 
should be avoided. 

The Occipital Artery arises from the posterior part of the external carotid, 
opposite the facial, near the lower margin of the Digastric muscle. At its origin, 
it is covered by the posterior belly of the Digastric and Stylo-hyoid muscles, and 
part of the parotid gland, the hypoglossal nerve winding around it from behind 
forwards ; higher up, it passes across the internal carotid artery, the internal jugular 
vein, and the pneumogastrie and spinal accessory nerves: it then ascends to the 
interval between the tranverse process of the atlas and the mastoid process of the 
temporal bone, passes horizontally backwards, grooving the surface of the latter 
bone, being covered by the Sterno-mastoid, Splenitis, Digastric, and Trachelo- 
mastoid muscles, resting upon the Complexus, Superior oblique, and Rectus pos¬ 
ticus major muscles; it then passes vertically upwards, piercing the cranial attach¬ 
ment of the Trapezius, and ascends in a tortuous course on the occiput as high as 
the vertex, where it divides into numerous branches. 

The branches given off from this vessel are, 

Muscular. Inferior meningeal. 

Auricular. Arteria prineeps ccrvicis. 

The Muscular Brandies supply the Digastric, Stylo-hyoid, Sterno-mastoid, 
Splenius, and Trachelo-mastoid muscles. The branch* distributed to the Sterno- 
mastoid is of a large size. 

The Auricular Branch supplies the back part of the concha. 

I be Meningeal Branch ascends with the internal jugular vein, and enters the 
skull through the foramen lacerum posterius, to supply the dura mater in the pos¬ 
terior fossa. 

1 he Arteria Prineeps Cervicis (big. 194) is a large vessel which descends along 
the back part of the neck, and divides into a superficial and deep branch. The 
former runs beneath the Splenius, giving off branches which perforate that muscle 
to supply the 1 rapezius, anastomosing with the superficial cervical artery; the 
latter passes beneath the Complexus, between it and the Semispinalis colli, ami 
anastomoses with the vertebral, and deep cervical branch of the superior inter¬ 
costal. Ihe anastomosis between this vessel and the profunda cervicis serves 
mainly to establish the collateral circulation after ligature of the carotid or sub¬ 
clavian artery. 

1 he cranial branches of the occipital artery are distributed upon the occiput; 
they are very tortuous, and lie between the integument and Occipito-frontali.% 
anastomosing Avith their fellows of the opposite side, the posterior auricular, and 
temporal arteries. 1 hey supply the posterior part of the Occipito-frontalis muscle, 
the integument, pericranium, and one or two branches occasionally pass through 
the parietal or mastoid foramina, to supply the dura mater. 

The Iosterior Auricular Artery (Fig. 191 ) is a small vessel, which arises 
from the external carotid, above the Digastric and Stylo-hyoid muscles, opposite 
the apex of the styloid process. It ascends, under cover of the parotid gland, to 
the gioo\e between the cartilage of the ear and the mastoid process, immediately 
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above which it divides into two branches, an anterior, which passes forwards to 
anastomose with the posterior division of the temporal, and a posterior, which com¬ 
municates with the occipital. .Just before arriving at the mastoid process, this 
artery is crossed by the portio dura, and has beneath it the spinal accessory nerve. 

Besides several small branches to the Digastric, Stylo-hyoid, and Sterno-mastoid 
muscles, and to the parotid gland, this vessel gives off two branches. 

Stylo-mastoid. Auricular. 

The Stylo-maxtoul Branch, enters the stylo-mastoid foramen, and supplies the 
tympanum, mastoid cells, and semicircular canals. In the young subject, a branch 
from this vessel forms, with the tympanic branch from the internal maxillary, a 
delicate vascular circle, which surrounds the auditory meatus, and from which 
delicate vessels ramify on the membrana tympani. 

The Auricular Branch is distributed to the posterior part of the cartilage of 
the ear, upon which it minutely ramifies, some branches curving round its margin, 
others perforating the fibro-cartilage, to supply its anterior surface. 

The Ascending Pii.akyxgkal Artery (Fig. 1!»4), the smallest branch of the 
external carotid, is a long slender vessel, deeply seated in the neck, beneath the 
other branches of the external carotid and Stylo-pharvngcus muscle. It arises 
from the posterior part of the external carotid,'and ascends the neck to the under 
surface of the base of the skull. It lies upon the Rectus capitis anticus major, 
between the internal carotid and the outer wall of the pharynx. Its branches may 
ho subdivided into three sets: 1. Those directed outwards* to supply muscles and 
nerves. 2. Those directed inwards to the pharynx. 3. Meningeal branches. 

E x ter na 1. Pha ry ngeal. 

Meningeal. 

The External Branches are numerous small vessels, which supply the Recti antiei 
muscles, the sympathetic, lingual, and pneumogastrie nerves, and the lymphatic 
glands of the neck, anastomosing with the ascending cervical branch of the sub¬ 
clavian artery. 

The Pharyngeal Branches are three or four in number. Two of these descend 
to supply the Middle and Inferior constrictors and the Stylo-pharyngeus, ramifying 
in their substance and in the mucous membrane lining them. The largest of the 
pharyngeal branches passes inwards, running upon the Superior constrictor, and 
sending ramifications to the soft palate, Eustachian tube, and tonsil, taking the 
place of the ascending palatine branch of the facial artery, when that vessel is of 
small size. 

The Meningeal Branches consist of several small vessels, which pass through 
foramina in the base of the skull, to supply the dura mater. One, the posterior 
meningeal, enters the cranium through the foramen lacerum posterius with the 
internal jugular vein. A second passes through the foramen lacerum basis cranii; 
and occasionally a third through the anterior condyloid foramen. They are all 
distributed to the dura mater. 

The Temporal Artery (Fig. 101), the smaller of the two terminal branches of 
the external carotid, appears, from its direction, to be the continuation of that 
vessel. It commences in the substance of the parotid gland, in the interspace 
between the neck of the condyle of the lower jaw and the external meatus; crossing 
over the root of the zygoma, immediately beneath the integument, it divides about 
two inches above the zygomatic arch into two branches, an anterior and a posterior. 

The Anterior Temporal inclines forwards over the forehead, supplying the mus¬ 
cles, integument, and pericranium in this region, and anastomoses with the supra¬ 
orbital and frontal arteries, its branches being directed from before backwards. 

The Posterior Temporal , larger than the anterior, curves upwards and back¬ 
wards along the side of the bead, lying above the temporal fascia, and inosculates 
with its fellow of the opposite side, and with the posterior auricular and occipital 
arteries. 
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The temporal artery, as it crosses the zygoma, is covered by the Attrabens 
aurein muscle, and by a dense fascia given off from the parotid gland; it is also 
usually crossed by one or two veins, and accompanied by branches of the facial 
nerve. Besides some twigs to the parotid gland, the articulation of the jaw, arid 
to the Masseter muscle, its branches are the 

Transverse facial. Middle temporal. 

Anterior auricular. 

The Transverse Facial is given off from the temporal before that vessel quits the 
parotid gland; running forwards through its substance, it passes transversely across 
the face, between Steno’s duct and the lower border of the zygoma, and divides 
on the side of the face into numerous branches, which supply the parotid gland, 
the Masseter muscle, and the integument, anastomosing with*the facial and jnfra- 
orbital arteries. This vessel rests on the Masseter, and is accompanied by one or 
two branches of the facial nerve. 

The Middle Temporal Artery arises immediately above the zygomatic arch, and 
perforating the temporal fascia, supplies the Temporal muscle, anastomosing with 
the deep temporal branches of the internal maxillary. It occasionally gives off 
an orbital branch, which runs along the upper border of the zygoma, between the 
two layers of the temporal fascia, to the outer angle of the orbit; it supplies the 
Orbicularis, and anastomoses with the lachrymal and palpebral branches of the 
ophthalmic artery. 

The Anterior Auricular Branches are distributed to the anterior portion of the 
pinna, the lobule, and part of the external meatus, anastomosing with branches of 
the posterior auricular. 


Sun,let Anatom,,. Jt occasionally happens that the surgeon is called upon to perform 
the operation of arteriotomy upon this vessel in cases of inflammation of the «>ye or brain. 

... 1 .* 8e circumstances, the anterior branch is the one usually selected. If the student 

will consider the relations of the trunk of this vessel with the surrounding structures as 
it crosses the zygomatic arch, he will observe that it is covered by a thick and dense fascia, 
crossed by one or two veins, and accompanied by branches of the facial and temporo-auri- 
cuhir nerves. Bleeding should not he performed in this situation, as considerable difficulty 
may arise from the dense fascia covering this vessel preventing a free flow of blood, and 
consul ia >o pressure is requisite afterwards to repress it. Again, a varicose aneurism may 
he formed by the accidental openingof one of the veins covering it: or severe 'neuralgic pain 
thTarUry r °'" ^ 0peral,on im P ,icatin o one of the nervous filaments which accompany 

The anterior branch is, on the contrary, subcutaneous, is a large vessel, and as readily 

coinpre. >< i .i» any ot ici pm tioti of the artery; it should consequently always be selected for 
the operation. 1 J J 


lie Internal Maxillary, the larger of the two terminal branches of the 
e.x ernal carotid, passes inwards, at right angles from that vessel, behind the neck 
ot the lower jaw, to supply the deep structures of the face. At its origin, it is 
imbedded in the substance of the parotid gland, being on a level with the lower 
extremity of the lobe of the ear. 

In the first part of its course (maxillary portion), the artery passes horizontally 
forwards and inwards, between the ramus of the jaw, and"the internal lateral 
ligament. Hie artery here lies parallel with the auricular nerve; it crosses the 
goid muscie ta nem *’ a "' 1 lics bcneath the narrow portion of the External ptery- 

In tin second pait of its course (pterygoid portion), it ascends obliquely 
forwards and upwards upon the outer surface of the External pterygoid muscle. 

11 . 11 ' "!' I*' 11 / 0 course (spheno-inaxillar'y portion), it approaches the 
superior maxillary bone, crosses the interval between the two heads of the Exter- 
■u V ' 1 i . 1111 enters the spheno-inaxilhtry fossa, where it lies in relation with 

Meckel s ganglion, and gives off its terminal branches. 


INTERNAL MAXILLARY. 
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Peculiarities. Occasionally, this artery passes between the two Pterygoid muscles. The 
vessel in this ease passes forwards to the interval between the two heads of the External 
pterygoid, in order to reach the maxillary bone. Sometimes, the vessel escapes from be¬ 
neath the External pterygoid by perforating the middle of this muscle. 



Fig. 102.—The Internal Maxillary Artery, and its Branches. 



The branches of this vessel may be divided into three groups, corresponding 
with its three divisions. 

Branches from the Maxillary Portion. 

Tympanic. Small meningeal. 

Middle meningeal. Inferior dental. 

The Tympanic Branch passes upwards behind the articulation of the lower 
jaw, enters the tympanum through the fissura Glaseri, supplies the Laxator tyrn- 
pani, and ramifies upon the membrana tympani, anastomosing with the stylo¬ 
mastoid and Vidian arteries. 

The Middle Meningeal is the largest of the branches which supply the dura 
mater. It arises from the internal maxillary between the internal lateral ligament 
and the neck of the jaw, and ascends vertically upwards to the foramen spinosum 
in the spinous process of the sphenoid hone. On entering the cranium, it divides 
into two branches, an anterior and a posterior. The anterior branch, the larger, 
crosses the great ala of the sphenoid, and reaches the groove, or canal, in the an- 



328 


ARTERIES. 


terior inferior angle of the parietal bone ; it then divides into branches which 
spread out between the dura mater and internal surface of the cranium, some 
passing upwards over the parietal bone as far as the vertex, and others backwards 
to the occipital bone. The posterior branch crosses the squamous portion of the 
temporal, and on the inner surface of the parietal bone divides into branches which 
supply the posterior part of the dura mater and cranium. The branches of this 
vessel are distributed to the dura mater, but chiefly to the bones: they anastomose 
with the arteries of the opposite side, and with the anterior and posterior 
meningeal. 

The middle meningeal, on entering the cranium, gives off the following colla¬ 
teral branches: 1. Numerous small vessels to the ganglion of the fifth nerve, 
and to the dura mater in this situation. 2. A branch to the facial nerve, which 
enters the hiatus Fallopii, supplies the facial nerve, and anastomoses with the stylo¬ 
mastoid branch of the occipital artery. 3. Orbital branches, which pass through 
the sphenoidal fissure, or through separate canals in the great wing of the sphe¬ 
noid, to anastomose with the lachrymal or other branches of the ophthalmic artery. 
4. Temporal branches, which pass through foramina in the great wing of the 
sphenoid, and anastomose in the temporal fossa with the deep temporal arteries. 

The Small Meningeal is sometimes derived from the preceding. It enters the 
skull through the foramen ovale, and supplies the Gasserian ganglion and dura 
mater. Before entering the cranium, it gives off a branch to the nasal fossa and 
soft palate. 

The Inferior Dental descends with the dental nerve, to the foramen on the 
inner side of the ramus of the jaw. It runs along the dental canal in the sub¬ 
stance of the bone, accompanied by the nerve, and opposite the bicuspid tooth di¬ 
vides into two branches, an incisor, which is continued forwards beneath the incisor 
teeth as far as the symphysis, where it anastomoses with the artery of the opposite 
side : the other, the mental, escapes with the nerve at the mental foramen, supplies 
the structures composing the chin, and anastomoses with the submental, inferior 
labial, and inferior coronary arteries. As the dental artery enters the foramen, it 
gives off a mylo-hyoid branch, which runs in the mylo-hyoid groove, and ramifies 
on the under surface of the Mylo-hyoid muscle. The dental and incisor arteries, 
during their course through the substance of the bone, give oft* a few' twigs which 
are lost in the diploe, and a series of branches which correspond in number to the 
roots of the teeth; these enter the minute apertures at the extremities of the 
fangs, and ascend to supply the pulp of the teeth. 

Branches of the Second, or Pterygoid Portion. 

Deep temporal. Masseteric. 

Pterygoid. Buccal. 

These branches are distributed, as their names imply, to the muscles in the 
maxillary region. 

J he Deep Temporal Branches , two in number, anterior and posterior, each 
occupy that part of the temporal fossa indicated by its name. Ascending between 
the lemporal muscle and pericranium, they supply that muscle, and anastomose 
with the other temporal arteries; the anterior branch communicating with the 
lachrymal through small branches which perforate the malar hone. 

I lie Pterygoul Branches , irregular in their number and origin, supply the 
Pterygoid muscles. 

1 he Masseteric is a small branch which passes outwards above the sigmoid 
notch of the lower jaw, to the deep surface of the Masseter. It supplies that 
muscle, and anastomoses with the masseteric branches of the facial and transverse 
facial arteries. 

Hie Buccal is a small branch which runs obliquely forwards between the Inter- 
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nal pterygoid, and the ramus of the jaw, to the outer surface of the Buccinator, 
to which it is distributed, anastomosing with branches of the facial artery. 

Branches of the Third, or Spheno-maxillary Portion. 

Alveolar. Vidian. 

Infraorbital. Pterygo-palatine. 

Posterior or Descending Palatine. Nasal or Spheno-palatino. 

The Alveolar is given oft’ from the internal maxillary by a common branch 
with the infraorbital, and just as the trunk of the vessel is passing into the 
spheno-maxillary fossa. Descending upon the tuberosity of the superior maxillary 
bone, it divides into numerous branches; one, the superior dental, larger than the 
rest, supplies the molar and bicuspid teeth ; its branches entering the foramina in 
the alveolar process, some branches pierce the bone to supply the lining of the 
antrum, and others are continued forwards on the alveolar process to supply the 
gums. 

The Infraorbital appears, from its direction, to he the continuation of the trunk 
of the internal maxillary. It arises from that vessel by a common trunk with the 
preceding branch, and runs along the infraorbital canal with the superior maxillary 
nerve, emerging upon the face at the infraorbital foramen, beneath the Levator 
labii superioris. Whilst contained in the canal, it gives off branches which ascend 
into the orbit, and supply the Inferior rectus, and Inferior oblique muscles, and 
the lachrymal gland. Other branches descend through canals in the bone, to 
supply the mucous membrane of the antrum, and the front teeth of the upper jaw. 
On the face, it supplies the lachrymal sac, and inner angle of the orbit, anasto¬ 
mosing with the facial and nasal branches of the ophthalmic arteries; and other 
branches descend beneath the elevator of the upper lip, and anastomose with the 
transverse facial and buccal branches. 

The four remaining branches arise from that portion of the internal maxillary 
which is contained in the spheno-maxillary fossa. 

The Descending Palatine passes down along the posterior palatine canal with the 
posterior palatine branches of Meckel’s ganglion, and emerging from the posterior 
palatine foramen, runs forwards in a groove on the inner side of the alveolar bor¬ 
der of the hard palate, to be distributed to the gums, t he mucous membrane of the 
hard palate, and palatine glands. Whilst it is contained in the palatine canal, it 
gives off branches, which descend in the accessory palatine canals to supply the 
soft palate, anastomosing with the ascending palatine artery; and anteriorly it ter¬ 
minates in a small vessel, which ascends in the anterior palatine canal, and anasto¬ 
moses with the artery of the septum, a branch of the spheno-palatine. 

The Vidian Branch passes backwards along the Vidian canal with the Vidian 
nerve. It is distributed to the upper part of the pharynx and Eustachian tube, 
sending a small branch into the tympanum. 

The Pterygo-palatine is also a very small branch, which passes backwards 
through the pterygo-palatine canal with the pharyngeal nerve, and is distributed 
to the upper part of the pharynx and Eustachian tube. 

The Nasal or Sphenopalatine passes through the spheno-palatine foramen into 
the cavity of the nose, at the back part of the superior meatus, and divides into 
two branches; one internal, the artery of the septum, passes obliquely downwards 
and forwards along the septum nasi, supplies the mucous membrane, and anasto¬ 
moses in front with the ascending branch of the descending palatine. The external 
branches, two or three in number, supply the mucous membrane covering the lateral 
"all of the nares, the antrum, and the ethmoid and sphenoid cells. 

Surgical Anatomy of the Triangles of the Neck. 

The student having studied the relative anatomy of the large arteries of the 
neck and their branches, and the relations they bear to the veins and nerves, should 
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now examine these structures collectively, as they present themselves in certain 
regions of the neck, in each of which important operations are being constantly 
performed. 

For this purpose, the Sterno-mastoid, or any other muscles that have been di¬ 
vided in the dissection of these vessels, should he replaced in their normal position, 
the head should be supported by placing a block at the hack of the neck, and the 
face turned to the side opposite to that which is being examined. 

The side of the neck presents a somewhat quadrilateral outline, limited, above 
by the lower border of the body of the jaw, and an imaginary line, extending from 
the angle of the jaw to the mastoid process; below, by the prominent upper border 
of the clavicle; in front, by the median line of the neck ; behind, by the anterior 
margin of the Trapezius muscle. This space is subdivided into two large triangles 
by the Sterno-mastoid muscle, which passes obliquely across the neck, from "the 
sternum and clavicle, below, to the mastoid process, above. The anterior margin 
of this muscle forms a prominent ridge beneath the skin, w hich serves as a guide to 
the surgeon in the operation for applying, a ligature to the common carotid artery 
or in oesophagotomy. The triangular space in front of this muscle is called the 
(interior triangle, and that behind it, the posterior triangle . 


Anterior Triangular Space. 

The anterior triangle is limited, in front, by a line extending from the chin to 
the sternum; behind, by the anterior margin of the Sterno-mastoid; its base, 
directed upwards, is formed by the lower border of the body of the jaw, and a 
line extending from the angle of the .jaw to the mastoid process; its apex is formed 
below by the sternum, i his space is covered in by the integument, superficial 
fascia, Platysma, deep fascia, crossed by branches of the facial and superficial cer¬ 
vical nerves; and subdivided into three smaller triangles by the Digastric muscle, 
above, and the anterior belly of the Omo-hyoid, below, these are named, from 
below upwards, the inferior carotid triangle, the superior carotid triangle, and the 
submaxillary triangle. 

Each of these spaces must now he separately examined. 

1 he Inferior Carotid Triangle is limited, in front, by the median line of the 
neck , behind, by the anterior margin of the Sterno-mastoid ; above, by the ante¬ 
rior belly of the Omo-hyoid; and it is covered in by the integument, Platysma, 
supei fieial and deep fascia?; ramifying between which is seen the cutaneous 
descending branch of the superficial cervical nerve. Beneath these superficial 
structures, are the Sterno-hyoid and Sterno-thyroid muscles, which, together with 
the anterior margin of the Sterno-mastoid, conceal the lower part of the com¬ 
mon carotid artery. This vessel is inclosed within its sheath, together with 
the internal jugular vein and pneumogastric nerve; the vein lying on the outer 
side of the artery on the right side of the neck, but overlapping it, or passing 
t irecti\ across it on the left side; the nerve lying between the artery and vein, on 
a plane posterior to both. In front of the sheath are a few filaments descending 
nan the loop of communication between the descendens and communicans noni; 
>e mid the sheath is seen the inferior thyroid artery, the recurrent laryngeal and 
sympathetic nerves; and on its inner side, the trachea, the thyroid gland, much 
moie piominent in the female than in the male, and the lower part of the larynx. 
In the upper part of this space, the common carotid artery may be tied below the 
Omo-hyoid muscle. 

the ^Superior Carotid Triangle is bounded, behind, bv the Sterno-mastoid; 
befow, by the anterior belly of the Omo-hyoid; and above, bv the posterior belly 
o the Digastric muscle. Its floor is formed by parts of the Thyro-hvoid, Ilyo- 
g ossus, and the Inferior and Middle constrictor muscles of the pharynx; and it is 
covered m l.v the integument, Platysma, superficial ami deep fasciae; ramifying 
>etween which, are branches of the facial and superficial cervical nerves. This 
space contains the upper part of the common carotid artery, which bifurcates 
opposite the upper border of the thyroid cartilage into the external and internal 
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carotid. These vessels are concealed from view by the anterior margin of the 
Sterno-mastoid muscle, which overlaps them. The external and internal carotids 
lie side by side, the external being the most anterior of the two. The following 
branches of the external carotid are also met with in this space : the superior 
thyroid, which runs forwards and downwards; the lingual, which passes directly 
forwards; the facial, forwards and upwards; the occipital is directed backwards; 
and the ascending pharyngeal runs directly upwards on the inner side of the 
internal carotid. The veins met with are, the internal jugular, which lies on the 
outer side of the common and internal carotid vessels, and veins corresponding to 
the above-mentioned branches of the external carotid, viz., the superior and middle 
thyroid, the lingual, facial, ascending pharyngeal, and sometimes the occipital; all 
of which accompany their corresponding arteries, and terminate in the internal 
jugular. In front of the sheath of the common carotid is the descendens noni, the 
hypoglossal, from which it is derived, crossing both carotids above, curving around 
the occipital artery at its origin. \\ itliin the sheath, between the artery and vein, 
and behind both, is the pneumogastric nerve; behind the sheath, the sympathetic. 
On the outer side of the vessels the spinal accessory nerve runs for a short distance 
before it pierces the Stcrno-mastoid muscle; and on the inner side of the internal 
carotid, just below the hyoid bone, may be seen the superior laryngeal nerve; and 
still more interiorly, the external laryngeal nerve. The upper part of the larynx 
and the pharynx are also found in the front part of this space. 

The Submaxillar)/ Triangle corresponds to that part of the neck immediately 
beneath the body of the jaw. It is hounded above, by the lower bonier of the 
body of the jaw, the parotid gland, and mastoid process; behind, by the posterior 
belly of the Digastric anti Stylo-hyoid muscles; in front, by the middle line of the 
neck. The floor of this space is formed by the anterior belly of the Digastric, 
and Mylo-hyoid, and Ilyo-glossus muscles; and it is covered in by the integument, 
Platvsma, superficial and deep fasciae; ramifying between which, are branches of 
the facial and ascending filaments of tile superficial cervical nerve. This space 
contains in front, the suhmaxillary gland, imbedded in which arc the facial 
artery and vein, and their glandular branches; beneath this gland, on the sur¬ 
face of the Mylo-hyoid muscle, are the submental artery, and the mylo-hyoid artery 
and nerve. The posterior part of this space is separated from the anterior part, by 
the stylo-maxillary ligament; it contains the external carotid artery, ascending 
deeply in the substance of the parotid gland ; this vessel here lies in front of and 
superficial to the internal carotid, being crossed by the facial nerve, and giving off 
in its course the posterior auricular, temporal, and internal maxillary branches ; 
more deeply seated is the internal carotid, the internal jugular vein, and the 
pneumogastric nerve, separated from the external carotid by the Stylo-glossus and 
Stylo-pharyngeus muscles, and the glosso-pharyngeal nerve. 


Posterior Triangular Space. 

The posterior triangular space is bounded in front by the Sterno-mastoid 
muscle, behind, by the anterior margin of the Trapezius; its base corresponds to 
the upper border of the clavicle, its apex to the occiput. This space is crossed 
about an inch above the clavicle by the posterior belly of the Omo-hyoid, which 
divides it unequally into two, an upper or occipital, and a lower or subclavian. 

The Occipital, the larger of the two posterior triangles, is bounded in front by 
the Sterno-mastoid; behind by the Trapezius; below by the Omo-hyoid. Its 
floor is formed from above downwards by the Spicnius, Levator anguli scapulae, 
and the Middle and Posterior scaleni muscles. It is covered in by the integu¬ 
ment, the Platvsma below, the superficial and deep fasciae, and crossed, above, 
by the ascending branches of the cervical plexus ; the spinal accessory nerve is 
directed obliquely across the space from the Sterno-mastoid, which it pierces, to 
the under surface of the Trapezius; below, it is crossed by the ascending branches 
of the same plexus and transversal is colli artery and vein. A chain of lymphatic 
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glands is also found running along the posterior border of the Sterno-mastoid 
from the mastoid process to the root of the neck. 

The Subclavian , the smaller of the two posterior triangles, is hounded, above 
by the posterior belly of the Omo-hyoid: below, by the clavicle; its base directed 
forwards, being formed bv the Sterno-mastoid. The size of this space varies 
according to the extent of attachment of the clavicular portion of the Sterno- 
mastoid and Trapezius muscles, and also according to the height at which the Omo¬ 
hyoid crosses the neck above the clavicle. The height also of this space varies 
much, according to the position of the arm, being much diminished on raising the 
limb, on account of the ascent of the clavicle, and increased on drawing the arm 
downwards, when this bone is consequently depressed. This space is covered in 
by the integument, the superficial and deep fasciae, and crossed by the descending 
branches of the cervical plexus. Passing across it, just above the level of the 
clavicle, is the third portion of the Subclavian artery, which curves outwards and 
downwards from the outer margin of the Scalenus anticus, across the first rib to 
the axilla. Sometimes this vessel rises as high as an inch and a half above the 
clavicle, or to any point intermediate between this and its usual level. Occasion¬ 
ally it passes in front of the Scalenus anticus, or pierces the fibres of this muscle. 

1 he subclavian vein lies beneath the clavicle, and is usually not seen in this 
space; but it occasionally rises as high up as the artery, and has even been seen 
to pass with that vessel behind the Scalenus anticus. The brachial plexus of 
nerves lies above the artery, and in close contact with it. Passing transversely 
across the clavicular margin of the space, are the suprascapular vessels, and 
traversing its upper angle in the same direction, the transverse cervical vessels. 
The external jugular vein descends vertically downwards behind the posterior 
border of the Sterno-mastoid, to terminate in the subclavian; it receives the trans¬ 
verse cervical and suprascapular veins, which occasionally form a plexus in front 
of the artery, and a small vein which crosses tin* clavicle from the cephalic. The 
small nerve to the Subclavius also crosses this space about its centre. 

Internal Carotid Artery. 

Hie internal carotid artery commences at the bifurcation of the common carotid, 
oppoMte the upper border of the thyroid cartilage, and ascends perpendicularly 
upwards, in front of the transverse processes of the three upper cervical vertebra?, 
to the carotid foramen in the petrous portion of the temporal bone. After ascend¬ 
ing m it for a short distance, it passes forwards and inwards through the carotid 
canal, and ascending a little by the side of the sella Turcica, curves upwards by 
the anterior clinoid process, where it pierces the dura mater, and divides into its 
terminal branches. 

This vessel supplies the anterior part of the brain, the eye, and its appendages. 
Its size m the adult is equal to that of the external carotid; in the child it is 
aiger than that vessel. It is remarkable for the number of curvatures that it 
pusents in different parts of its course. In its cervical portion it occasionally 
presents one or two flexures near the base of the skull, whilst through the rest of 
its extent it describes a double curvature, which resembles the Italic letter f 
placed horizontally These curvatures most probably diminish the velocity of 
tne current of blood, by increasing the extent of surface over which it moves, and 
adding to the amount of impediment produced by friction. In considering the 
course and relations of this vessel, it may be conveniently divided into four por¬ 
tion.", a cervical, petrous, cavernous, and cerebral. 

((/1 u til Portion, fhis portion of the internal carotid at its commencement is 
very superficial, being contained in the superior carotid triangle, on the same 
iu nit a* uad the external carotid, overlapped by the Sterno-mastoid, and 
co\ciu >\ t ic latysma, deep fascia, and integument; it then passes beneath the 
parotid gland, being crossed by the hypoglossal nerve, the Digastric and Stylo¬ 
hyoid muscles, and the external carotid and occipital arteries. Higher up it is 
sepaiated from the external carotid by the Stylo-glossus and Stylo-pharyngeus 
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muscles and the glosso-pharyngeal nerve. It is in relation, posteriorly, with the 
Rectus anticus major, the superior cervical ganglion of the sympathetic, and supe¬ 
rior laryngeal nerve; externally, with the internal jugular vein, and pneumogas- 
tric nerve; internally, with the pharynx, the tonsil, and the ascending pharyngeal 
artery. 

Fig. 194.—The Internal Ca:otitl an t Vertebral Arteries. Right Side. 



Petrous Portion. When the internal carotid artery enters the canal in the petrous 
portion of the temporal bone, it first ascends a short distance, then curves for¬ 
wards and inwards, and again ascends as it leaves the canal to enter the cavity of 
the skull. In this canal, the artery lies at first anterior to the tympanum, from 
which it is separated by a thin bony lamella, which is cribriform in the young sub¬ 
ject, and often absorbed in old age. It is separated from the bony wall of the 
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carotid canal by a prolongation of dura mater, and is surrounded by filaments of 
the carotid plexus. 

Cavernous Portion . The external carotid artery, in this part of its course 
ascends by the side of the body of the sphenoid bone, being situated on the inner 
wall of tlie cavernous sinus, in relation, externally, with the sixth nerve, and 
covered by the lining membrane of the sinus. The third, fourth, and ophthalmic 
nerves are placed on the outer wall of the cavernous sinus, being separated from 
its cavity by the lining membrane. 

Cerebral Portion . On the inner side of the anterior clinoid process the internal 
carotid perforates the duya mater, and is received into a sheath of the arachnoid. 
This portion of the artery is on the outer side of the optic nerve; it lies at the 
inner extremity of the fissure of Sylvius, having the third nerve externally. 

Peculiarities. The length of the internal carotid varies according to the length of the 
neck, and also according to the point of bifurcation of the common carotid. Its origin some¬ 
times takes place from the arch of the aorta; this vessel, in such rare instances, was placed 
nearer the middle line of the neck than the external carotid, as far upwards as the larynx, 
when the latter vessel crossed the internal carotid. The course of the vessel, instead of 
being straight, may he very tortuous. A few instances are recorded in which this vessel may 
be altogether absent: in one of these the common carotid ascended the neck, and gave oil' 
the usual branches of the external carotid; the cranial portion of the vessel being replaced 
by two branches of the internal maxillary, which entered the skull through the foramen 
rotundum and ovale, and joined to form a single vessel. 

Suryieal Anatomy. The cervical part of the internal carotid is sometimes wounded by 
a stab or gun-shot wound in the neck, or even occasionally by a stab from within the 
mouth, as when a person receives a thrust from the end of a parasol, or falls down with a 
tobacco-pipe in his mouth. In such cases a ligature should be applied to the common 
carotid. 


The branches given off from the internal carotid are:— 

From Petrous Portion . Tympanic. 

| Arterise receptaculi. 
From Cavernous Portion . Anterior meningeal. 

( Ophthalmic. 
/Anterior cerebral. 
j Middle cerebral. 


From Cerebral Portion 




Posterior communicating. 


Anterior choroid. 


The Cervical Portion of the internal carotid gives off no branches. 
r l he Tympanic is a small branch which enters the cavity of the tympanum, 
through a minute foramen in the carotid canal, and anastomoses with the tympanic 
.branch of the internal maxillary, and stylo-mastoid arteries. 

1 he Arteriw rcceptacuh are numerous small vessels, derived from the carotid 
artery in the cavernous sinus; they supply the pituitary body, the Gasserian 
ganglion, and the walls of the cavernous and inferior petrosal sinuses. One of 
these branches, distributed to the dura mater, is called the anterior meningeal; it 
anastomoses with the middle meningeal. 

rhe Ophthalmic Artery arises from the internal carotid, just as that vessel 
is emerging from the cavernous sinus, on the inner side of the anterior clinoid pro¬ 
cess, and enters the orbit through the optic foramen, below and on the outer side 
of the optic nerve. It then crosses above, and to the inner side of this nerve, to 
the inner wall of the orbit, and, passing horizontally forwards, beneath the lower 
border ot the Superior oblique muscle, to the inner angle of the eve, divides into 
two terminal branches, the frontal and nasal. 

Branches. 1 lie branches ot this vessel may be divided into an orbital group, 
which are distributed to the orbit and surrounding parts; and an ocular group, 
which supply the muscles and globe of the eye. 
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Fig. 105.—The Ophthalmic Artery and its Branches, the Roof of the Orbit having been 

removed. 



Orbital Group . 
Lachrymal. 
Supraorbital. 
Posterior ethmoidal. 
Anterior ethmoidal. 
Palpebral. 

Frontal. 


Ocular Group . 
Muscular. 

Anterior ciliary. 

Short ciliary. 

Long ciliary. 

Arteria centralis retime. 


Nasal. 


The Lachrymal is the first, and one of the largest branches, derived from the 
ophthalmic, arising close to the optic foramen, and not unfrcquently from that 
vessel before entering the orbit, it accompanies the lachrymal nerve along the 
upper border of the External rectus muscle, and is distributed to the lachrymal 
gland. Its terminal branches, escaping from the gland, are distributed to the 
upper eyelid and conjunctiva, anastomosing with the palpebral arteries. The 
lachrymal artery gives off o^e or two malar branches; one of which passes 
through a foramen in the malar bone to reach the temporal fossa and anastomoses 
with the deep temporal arteries. The other appears on the cheek, and anastomoses 
with the transverse facial. A branch is also sent backwards, through the sphe¬ 
noidal fissure, to the dura mater, which anastomoses with a branch of the middle 
meningeal artery. 

Peculiarities. The lachrymal artery is sometimes derived from one of the anterior 
branches of the middle meningeal artery. 

The Supraorbital artery , the largest branch of the ophthalmic, arises from that 
vessel above the optic nerve. Ascending so as to rise above all the muscles ot 
the orbit, it passes forwards, with the frontal nerve, between the periosteum and 
Levator palpebrae ; and, passing through the supraorbital foramen, divides into a 
superficial and deep branch, which supply the muscles and integument of the 
forehead and pericranium, anastomosing with the temporal, angular branch of the 
facial, and the artery of the opposite side. This artery in the orbit supplies the 
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Superior rectus and the Levator palpcbrse, sends a branch inwards, across the 
pulley of the Superior oblique muscle, to supply the parts of the inner canthus; 
and at the supraorbital foramen, frequently transmits a branch to the diploe. 

The Ethmoidal branches are two in number ; posterior and anterior. The 
former, which is the smaller, passes through the posterior ethmoidal foramen, sup¬ 
plies the posterior ethmoidal cells, and, entering the cranium, gives off a meningeal 
branch, which supplies the adjacent dura mater, and nasal branches, which descend 
into the nose through apertures in the cribriform plate, anastomosing with branches 
of the spheno-palatine. The anterior ethmoidal artery accompanies the nasal nerve 
through the anterior ethmoidal foramen, supplies the anterior ethmoidal cells ami 
frontal sinuses, and, entering the cranium, divides into a meningeal branch, which 
supplies the adjacent dura mater, and a nasal branch, which descends into the nose, 
through an aperture in the cribriform plate. 

The Palpebral arteries , two in number, superior and inferior, arise from the 
ophthalmic, opposite the pulley of the Superior oblique muscle; they encircle the 
eyelids near their free margin, forming a superior and an inferior arch, which lie 
between the Orbicularis muscle and tarsal cartilage. The superior palpebral inos¬ 
culates at the outer angle of the orbit with the orbital branch of the temporal artery. 
The inferior branch anastomoses with the orbital branch of the infraorbital artery, 
at the inner side of the lid ; from this anastomosis a branch passes to the nasal 
duct, ramifying, in its mucous membrane, as far as the inferior meatus. 

The Frontal artery, one of the terminal branches of the ophthalmic, passes from 
the orbit at its inner angle, and, ascending on the forehead, supplies the muscles, 
integument, and pericranium, anastomosing with the supraorbital artery. 

The Nasal artery , the other terminal branch of the ophthalmic, emerges from 
the orbit above the tendo ocidi, and, after giving a branch to the lachrymal sac, 
divides into two, one of which anastomoses with the angular artery, the other 
branch, the dorsalis nasi, runs along the dorsum of the nose, supplies its entire 
surface, and anastomoses with the artery of the opposite side. 

The Ciliary arteries are divisible into three groups, the short, long, and anterior. 

The Short Ciliary arteries , from twelve to fifteen in number, arise from the 
ophthalmic, or some of its branches; they surround the optic nerve as they pass 
forwards to the posterior part of the eyeball, pierce the sclerotic coat around the 
entrance of this nerve, and supply the choroid coat and ciliary processes. 

The Long Ciliary arteries, two in number, also pierce the posterior part of the 
sclerotic, and run forwards, along each side of the eyeball, between the sclerotic 
and choroid, to the ciliary ligament, where they divide into two branches ; these 
form an arterial circle around the circumference of the iris, from which numerous 
radiating branches pass forwards, in its substance, to its free margin, where they 
form a second arterial circle around its pupillary margin. 

The Anterior Ciliary arteries are derived from the muscular branches; they 
pierce the sclerotic a short distance from the cornea, and terminate in the great 
arterial circle of the iris. 

The Artena Centralis Jtetime is one of the smalffest branches of the ophthalmic 
artery. It arises near the optic foramen, pierces the optic nerve obliquely, and 
runs forwards, in the centre of its substance, to the retina, in which its branches 
are distributed as far forwards as the ciliary process. In the human foetus, a 
small vessel passes forwards, through the vitreous humor, to the posterior surface 
of the capsule of the lens. 

The Muscular branches , two in number, superior and inferior, supply the 
muscles of the eyeball. The superior, the smaller, often wanting, supplies the 
Levator palpebne, Superior rectus, and Superior oblique. The inferior, more 
constant in its existence, passes forwards, between the optic nerve and Inferior 
rectus, and is distributed to the External and Inferior recti, and Inferior oblique. 
This vessel gives off most of the anterior ciliary arteries. 

The Cerebral Branches of the internal carotid arc, the anterior cerebral, the 
middle cerebral, the posterior communicating, and the anterior choroid. 
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The Anterior Cerebral arises from the internal carotid, at the inner extremity of 
the fissure of Sylvius. It passes forwards in the great longitudinal fissure between 
the two anterior lobes of the brain, being connected soon after its origin with the 
vessel of the opposite side by a short anastomosing trunk, about two lines in length, 

Fig. 196.—The Arteries at the Base of the Brain. The Right Half or the Cerebellum anti Pons 

have been removed. 



Loujtt utiinal 
Fuia»* 


the anterior communicating. The two anterior cerebral arteries, lying side by side, 
curve around the anterior border of the corpus callosum, and run along its upper 
surface to its posterior part, where they terminate by anastomosing with the pos¬ 
terior cerebral arteries. They supply the olfactory and optic nerves, the under 
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surface of the anterior lobes, the third ventricle, the anterior perforated space, the 
corpus callosum, and the inner surface of the hemispheres. 

The Anterior Communicating artery is a short branch, about two lines in length, but 
of moderate size, connecting together the two anterior cerebral arteries across the lon¬ 
gitudinal fissure. Sometimes this vessel is wanting, the two arteries joining together 
to form a single trunk, which afterwards subdivides. Or the vessel may be wholly 
or partially subdivided into two; frequently, it is longer and smaller than usual. 

The Middle Cerebral artery, the largest branch of the internal carotid, passes 
obliquely outwards along the fissure of Sylvius, within which it divides into three 
branches; an anterior, which supplies the pia mater, investing the surface of the 
anterior lobe; a posterior, which supplies the middle lobe; and a median branch, 
which supplies the small lobe at the outer extremity of the Sylvian fissure. Near 
its origin, this vessel gives off numerous small branches, which enter the substantia 
perforata, to be distributed to the corpus striatum. 

The Posterior Communicative/ artery arises from the back part of the internal 
carotid, runs directly backwards, and anastomoses with the posterior cerebral, a 
branch of the basilar. This artery varies considerably in size, being sometimes 
small, and occasionally so large that the posterior cerebral may be considered as 
arising from the internal carotid rather than from the basilar. It is frequently 
larger on one side than on the other side. 

The Anterior Choroid is a small but constant branch, which arises from the back 
part of the internal carotid, near the posterior communicating artery. Passing 
backwards and outwards, it enters the descending horn of the lateral ventricle, 
beneath the edge of the middle lobe of the brain. It is distributed to the hippo¬ 
campus major, corpus fimbriatum, and choroid plexus. 

ARTERIES OF TIIE UPPER EXTREMITY. 

The artery which supplies the upper extremity continues as a single trunk from 
its commencement, as far as the elbow: hut different portions of it have received 
different names, according to the region through which it passes. Thus, that part 
of the vessel which extends from its origin, as far as the outer border of the first 
rib, is termed the subclavian; beyond this point to the lower border of the axilla, 
it is termed the axillary; and from the lower margin of the axillary space to the 
bend of the elbow, it is termed brachial; here, the single trunk terminates by divid¬ 
ing into two branches, the radial and ulnar, an arrangement precisely similar to 
what occurs in the lower limb. 

Subclavian Arteries. 

The subclavian artery on the right side arises from the arteria innominata, oppo¬ 
site the right sterno-clavicular articulation; on the left side, it arises from the arch 
of the aorta. It follows, therefore, that these two vessels must, in the first part 
of their course, differ in their length, their direction, and in their relation with 
neighboring parts. 

In order to facilitate the description of these vessels, more especially in a sur- 
gical point of view, each subclavian artery has been subdivided into three parts. 

1 he first portion, on the right side, ascends obliquely outwards, from the origin of 
the vessels to the inner border of the Scalenus anticus. On the left side, it ascends 
perpendicularly to the inner border of this muscle. The second part passes out¬ 
wards, behind the Scalenus anticus; and the third part passes from the outer mar¬ 
gin of this muscle, beneath the clavicle, to the lower border of the first rib, where 
it becomes the axillary artery. The first portions of these two vessels differ so 
much in their course, and in their relation with neighboring parts, that they will be 
described separately. The second and third parts are precisely alike on both sides. 

First Part of the Right Subclavian Artery (Figs. 188, 189). 

It arises from the arteria innominata, opposite the right sterno-clavicular arti- 
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culation, passes upwards and outwards across the root of the neck, and terminates 
at the inner margin of the Scalenus anticus muscle. In this part of its course, it 
ascends a little above the clavicle, the extent to which it does so varying in differ¬ 
ent cases. It is covered, in front, by the integument, superficial and deep fasciae, 
Platysma, the clavicular origin of the Sterno-mastoid, the Sterno-hyoid and Sterno¬ 
thyroid muscles, and another layer of the deep fascia. It is crossed by the internal 
jugular and vertebral veins, and by the pneumogastric, the cardiac branches of 
the sympathetic, and phrenic nerves. Beneath , the artery is invested by the 
pleura, and behind , it is separated by a cellular interval from the Longus colli, the 
transverse process of the seventh cervical vertebra, and the sympathetic; the recur¬ 
rent laryngeal nerve winding around the lower ami back part of the vessel. The 
subclavian vein lies below the subclavian artery, immediately behind the clavicle. 


Plan of Relations of First Portion of Right Subclavian Artery. 

In front. 

Integument, superficial and deep fascia). 

Platysma. 

Clavicular origin of Sterno-mastoid. 

Sterno hyoid and Sterno-thyroid. 

Internal jugular and vertebral veins. 

Pneumogastric, cardiac, and phrenic nerves. 



Beneath. 

Pleura. 


Behind. 

Recurrent laryngeal nerve. 

Sympathetic. 

Longus colli. 

Transverse process of seventh cervical vertebra. 


First Part of the Left Subclavian Artery (Fig. 187). 

It arises from the end of the transverse portion of the arch of the aorta, opposite 
the second dorsal vertebra, and ascends to the inner margin of the first rib, behind 
the insertion of the Scalenus anticus muscle. This vessel is, therefore, longer than 
the right, situated more deeply in the cavity of the chest, and directed almost 
vertically upwards, instead of arching outwards like the vessel of the opposite side. 

It is in relation, in front , with the pleura, the left lung, the pneumogastric, 
phrenic, and cardiac nerves, which lie parallel with it, the left carotid artery, left 
internal jugular and innominate veins, and is covered by the Sterno-thyroid, Sterno¬ 
hyoid, and Sterno-mastoid muscles; behind , with the oesophagus, thoracic duct, infe¬ 
rior cervical ganglion of the Sympathetic, Longus colli, and vertebral column. To its 
inner Hide is the oesophagus, trachea, and thoracic duct; to its outer side , the pleura. 


Plan of Relations of First Portion of Left Subclavian Artery. 


In front. 

Pleura and left lung. 

Pneumogastric, cardiac, and phrenic nerves. 

Left carotid artery. 

Left internal jugular and innominate veins. 
Sterno-thyroid, Sterno-hyoid, and Sterno-mastoid muscles. 


Inner side. 
(Esophagus. 
Trachea. 
Thoracic duct. 



Outer side. 
Pleura. 
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Behind. 

(Esophagus and thoracic duct. 

Inferior cervical ganglion of sympathetic. 

Longus colli and vertebral column. 

The relations of the second and third portions of the subclavian arteries are 
precisely similar on both sides. 

The Second Portion of the Subclavian Artery lies between the two Scaleni 
muscles; it is very short, and forms the highest part of the arch described by 
that vessel. 

Relation*. It is covered, in front, by the integument, Platysma, Sterno-raastoid, 
cervical fascia, and by the phrenic nerve, which is separated from the artery by 
the Scalenus anticus muscle. Behind , it is in relation with the Middle scalenus. 
Above , with the brachial plexus of nerves. Below , with the pleura. The sub¬ 
clavian vein lies below the artery, separated from it by the Scalenus anticus. 


Plan of tiie Relations of the Second Portion of tiie Subclavian Artery. 

In front. 

Platysma and Sterno-mastoid. Phrenic nerve. 

Cervical fascia. Scalenus anticus. 


Above . 

Brachial plexus. 



Behind. 

Middle scalenus. 


Below. 

Pleura. 


The Third Portion of the Subclavian Artery passes downwards and outwards 
from the outer margin of the Scalenus anticus to the lower border of the first 
rib, where it becomes the axillary artery. This portion of the vessel is the most 
superficial, and is contained in a triangular space, the base of which is formed in 
front by the Anterior scalenus, and the two sides by the Omo-hyoid above and the 
clavicle below*. 

Relations. It is covered, in front , by the integument, the superficial and deep 
fascia?, the Platysma; and by the clavicle, the Subclavius muscle, and the supra¬ 
scapular artery and vein below; the clavicular descending branches of the cervical 
plexus and the nerve to the Subclavius pass vertically downwards in front of the 
artery. 1 he external jugular vein crosses it at its inner side, and receives the 
suprascapular and transverse cervical veins, which occasionally form a plexus in 
front of it. The subclavian vein is below the artery, lying close behind the 
clavicle. Behind , it lies on the Scalenus medius muscle. Above it, and to its 
outer side, are the brachial plexus, and Omo-hyoid muscle. Below , it rests on the 
outer surface of the first rib. 


Plan of the Relations of the Third Portion of the Subclavian Artery. 


In front. 

Integument, fasciae, and Platysma. 

1 he external jugular, suprascapular, and transverse cervical veins. 
Descending branches of cervical plexus. 

Subclavius muscle, suprascapular vessels, and clavicle. 


Above. 

Brachial plexus. 
Omo-hyoid. 



Below. 
First rib. 


Beh ind. 

Scalenus medius. 
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Peculiarities, The subclavian arteries vary in their origin, their course, and in the height 
to which they rise in the neck. 

The origin of the right subclavian from the innominate takes place, in some cases, above 
the sterno clavicular articulation ; more frequently, in the cavity of the thorax, below that 
joint. Or the artery may arise as a separate trunk from the arch of the aorta; in such cases 
it may be either the first, second, third, or even the last branch derived from that vessel: in 
the majority of cases, it is the first or last, rarely the second or third. 

When it is the first branch, it occupies the ordinary position of the innominate artery; 
when the second or third, it gains its usual position by passing behind the right carotid; and 
when the last branch, it arises from the left extremity of the arch, at its upper or back part, 
and passes obliquely towards the right side, behind the oesophagus and right carotid, some¬ 
times between the oesophagus and trachea, to the upper border of the first rib, where it fol¬ 
lows its ordinary course, in very rare instances, this vessel arises from the thoracic aorta, 
as low down as the fourth dorsal vertebra. Occasionally, it perforates the Anterior scalenus; 
more rarely it passes in front of this muscle : sometimes the subclavian vein passes with the 
artery behind the Scalenus. The artery sometimes ascends as high as an inch and a half 
above the clavicle, or to any intermediate point between this and the upper border of this 
bone, the right subclavian usually ascending higher than the left. 

The left subclavian is occasionally joined at its origin with the left carotid. 

Surgical Anatomy. The relations of the subclavian arteries of the two sides having been 
examined, the student should direct his attention to consider the best position in which com¬ 
pression of the vessel may be effected, or in what situation a ligature may be best applied in 
cases of aneurism or wounds. 

Compression of the subclavian artery is required in eases of operations about the shoulder, 
in the axilla, or at the upper part of the arm; and the student will observe that there is only 
one situation in which it can be effectually applied, viz., where tin* artery passes across the 
outer surface of the first rib. In order to compress the vessel in this situation, the shoulder 
should be depressed, and the surgeon, grasping the side of the neck, may press with his 
thumb in the hollow behind the clavicle downwards against the rib ; if from any cause the 
shoulder cannot be sufficiently depressed, pressure maybe made from before backwards so 
as to compress the artery against the Middle scalenus and transverse process of the seventh 
cervical vertebra. 

Ligature of the subclavian artery may be required in cases of wounds of the axillary 
artery, or in aneurism of that vessel ; and the third part of the artery is consequently that 
which is most favorable for such an operation, on account of its being comparatively super¬ 
ficial and most remote from the origin of the large branches. In those cases where the cla¬ 
vicle is not displaced, this operation may be performed with comparative facility ; hut where 
the clavicle is elevated from the presence of a large aneurismal tumor in the axilla, the artery 
is placed at a great depth from the surface, which materially increases the difficulty of the 
operation. Under these circumstances, it becomes a matter of importance to consider the 
height to which this vessel reaches above the bone. In ordinary cases its arch is about half 
an inch above the clavicle, occasionally us high as an inch and a half, and sometimes so low 
as to be on a level with its upper border. If displacement of the clavicle occurs, these varia¬ 
tions will necessarily make the operation more or less difficult, according as the vessel is more 
or less accessible. 

The chief points in the operation of tying the third portion of the subclavian artery are 
as follows : The patient being placed on the table in the horizontal position, and the shoulder 
depressed as much as possible, the integument should be drawn downwards upon the 
clavicle and an incision made through it upon that bone from the anterior border of 
the Trapezius to the posterior border of the Sterno-mastoid, to which may be added a short 
vertical incision meeting the centre of the preceding; the Platysma myCides and cervical 
fascia should be divided upon a director, and if the interval between the Trapezius and 
Sterno-mastoid muscles be insufficient for the performance of the operation, a portion of one 
or both may be divided. The external jugular vein will now be seen towards the inner side 
of the wound ; this and the scapular and transverse cervical veins which terminate in it 
should be held aside, and, if divided, both ends should be included in a ligature : the supra¬ 
scapular artery should be avoided, and the Oino-hyoid muscle must now be looked for, and 
held aside if necessary. In the space beneath this muscle, careful search must be made lor 
the vessel; the deep fascia having been divided with the finger-nail or silver scalpel, the outer 
margin of the Scalenus muscle must be felt for, and the finger being guided by it to the first 
rib, the pulsation of the subclavian artery will be felt as it passes over its surface. The 
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aneurism needle may then be passed around the vessel from before backwards, by which 
means the veius will be avoided, care being taken not to include a branch of the brachial 
plexus instead of the artery in the ligature. If the clavicle is so raised by the tumor that 
the application of the ligature cannot be effected in this situation, the artery may be tied 
above the first rib, or even behind the Scalenus muscle : the difficulties of the operation in 
such a case will be materially increased, on account of the greater depth of the artery, and 
alteration of the position of the surrounding parts. 

The second division of the subclavian artery, from being that portion which rises highest 
in the neck, has been considered favorable for the application of the ligature, where it is diffi¬ 
cult to apply it in the third part of its course. There are, however, many objections to the 
operation in this situation. It is necessary to divide the Scalenus anticus muscle, upon which 
lies the phrenic nerve, and at the inner side of which is situated the internal jugular vein; 
a wound of either of these structures might lead to the most dangerous consequences. Again, 
the artery is in contact, below, with the pleura, which must also be avoided ; and lastly, the 
proximity of so many of its larger branches arising internal to this point, must be a still fur¬ 
ther objection to the operation. If, however, it has been determined upon to perforin the 
operation in this situation, it should be remembered that it occasionlly happens that the 
artery passes in front of the Scalenus anticus, or through the fibres of that muscle; or that 
the vein sometimes passes with the artery behind the Scalenus anticus. 

In those cases of aneurism of the axillary or subclavian artery which encroach upon the 
outer portion of the Scalenus muscle to such an extent that a ligature cannot be applied in 
that situation, it may he deemed advisable, as a last resource, to tie the first portion of the 
subclavian artery. On the left side, this operation is quite impracticable; the great depth of 
the artery from the surface, its intimate relation with the pleura, and its close proximity 
with so many important veins and nerves, present a series of difficulties which it is impos¬ 
sible to overcome. On the right side, the operation is practicable, and has been performed, 
though not with success. The main objection to the operation in this situation is the small¬ 
ness of the interval which usually exists between the commencement of the vessel and the 
origin of the nearest branch. This operation may be performed in the following manner: 
The patient being placed on a table in the horizontal position, with the neck extended, an 
incision should be made parallel with the inner part of the clavicle, and a second along the 
inner border of the Sterno-mastoid, meeting it at right angles. The sternal attachment of 
the Sterno-mastoid may now be divided on a director, and turned outwards; a few small 
arteries and veins, and occasionally the anterior jugular, must be avoided and the Sterno¬ 
hyoid and thyroid muscles divided in the same manner as the preceding muscle. After tear¬ 
ing through the deep fascia with the finger-nail, the internal jugular veiu will be seen cross¬ 
ing the artery ; this should be pressed aside, and the artery secured by passing the needle 
from below upwards, by which the pleura is more effectually avoided. The exact position of 
tlie vagus nerve, the recurrent laryngeal, the phrenic, and sympathetic nerves, should be 
remembered, and the ligature should be applied near the origin of the vertebral, in order to 
afford as much room as possible for the formation of a coagulum between the ligature and 
the origin of the vessel. It should he remembered that the right subclavian artery is occa¬ 
sionally deeply placed in the first part of its course, when it arises from the left side of the 
aortic arch, and passes in such cases behind the oesophagus, or between it and the trachea. 


Branches of the Subclavian Artery (Fig. 197). 

These are four in number ; three arising from the first portion of the vessel, 
the vertebral, the internal mammary, and the thyroid axis; and one from the second 
portion, the superior intercostal. The vertebral arises from the upper and hack 
part of the first portion of the artery ; the thyroid axis from the front, and the 
internal mammary from the under part of this vessel. The superior intercostal is 
given off from the upper and back part of the second portion of the artery. On 
the left side, the second portion usually gives off no branch, the superior intercostal 
arising to the inner side of the Scalenus anticus. On both sides of the body, the 
first three branches arise close together at the inner margin of the Scalenus anticus, 
in the majority of cases a free interval of half an inch to an inch existing between 
the commencement of the artery and the origin of the nearest branch; in a smaller 
number ol cases, an interval of more than an inch existed, never exceeding an inch 
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and three-quarters. In a very few in¬ 
stances, the interval was less than half an 
inch. 

Vertebral Artery (Fig. 104). 

The vertebral artery is generally the 
first and largest branch of the subclavian; 
it arises from the upper and back part of 
the first portion of the vessel, and passing 
Upwards, enters the foramen in the trans¬ 
verse process of the sixth cervical verte¬ 
bra, and ascends through the foramina in 
the transverse processes of all the ver¬ 
tebras. Above the upper border of the 
axis, it inclines outwards and upwards to 
the foramen in the transverse process of the atlas, through which it passes; it then 
winds backwards behind its articular process, runs in a deep groove on the surface 
of the posterior arch of this bone, and piercing the posterior occipito-atloid liga¬ 
ment and dura mater, enters the skull through the foramen magnum. It then 
passes in front of the medulla oblongata, and unites with the vessel of the opposite 
side, at the lower border of the pons Varolii, to form the basilar artery. 

At its origin, it is situated behind the internal jugular vein and inferior thyroid 
artery, and, near the spine, lies between the Loiigus colli and Scalenus anticus 
muscles, having the thoracic duct in front of it on the left side. Within the fora¬ 
mina formed by the transverse processes of the vertebrae, it is accompanied by :i 
plexus of nerves from the sympathetic, and lies between the vertebral vein, which 
is in front, and the cervical nerves, which issue from the in vertebral foramina 
behind it. Whilst winding around the articular process of the atlas, it is con¬ 
tained in a triangular space formed by the Rectus posticus minor, the Superior and 
Inferior oblique muscles; and is covered by the Rectus posticus major and Corn- 
plexus. And within the skull, as it winds around the medulla oblongata, it is 
placed between the hypoglossal and anterior root of the sub-occipital nerves. 

Branches . These may be divided into two sets, those given off in the neck, and 
those within the cranium. 



Cervical Branches . 


Cranial Branches . 


f Lateral spinal. 

\ Muscular. 

( Posterior meningeal. 
) Anterior spinal. 

) Posterior spinal. 

C Inferior cerebellar. 


The Lateral Spinal Branches enter the spinal canal through the intervertebral 
foramina, each dividing into two branches. Of these, one passes along the roots 
of the nerves to supply the spinal cord and its membranes, anastomosing with the 
other spinal arteries; the other is distributed to the posterior surface of the bodies 
of the vertebra?. 

Several large Muscular Branches are given off to the deep muscles of the neck 
where the vertebral artery curves around the articular process of the atlas. They 
anastomose with the occipital and deep cervical arteries. 

The Posterior Meningeal are one or two small branches given off from the ver¬ 
tebral opposite the foramen magnum. They ramify between the bone and dura 
mater in the cerebellar fossae, and supply the falx cerebelli. 

The Anterior Spinal is a small branch, larger than the posterior spinal, which 
arises near the termination of the vertebral, and unites with its fellow of the op¬ 
posite side in front of the medulla oblongata. The single trunk thus formed 
descends a short distance on the anterior aspect of the spinal cord, and joins with a 





344 


ARTERIES. 


succession of small branches which enter the spinal canal through some of the 
intervertebral foramina; these branches are derived from the vertebral and ascend¬ 
ing cervical, in the neck; from the intercostal, in the dorsal region; and from the 
lumbar, ilio-lumbar, and lateral sacral arteries, in the lower part of the spine. They 
unite, by means of ascending and descending branches, to form a single anterior 
median artery, which extends as low down as the lower part of tin* spinal cord. 
This vessel is placed beneath the pia mater along the anterior median fissure; it 
supplies that membrane and the substance of the cord, and sends off branches at 
its lower part to be distributed to the cauda equina. 

The Posterior Spinal arises from the vertebral, at the side of the medulla 
oblongata; passing backwards to the posterior aspect of the spinal cord, it 
descends on either side, lying behind the posterior roots of the spinal nerves, and 
is reinforced by a succession of small branches, which enter the spinal canal 
through the intervertebral foramina, and by which it is continued to the lower 
part of the cord, and to the cauda equina. Branches from these vessels form a 
free anastomosis around the posterior roots of the spinal nerves, and communicate, 
by means of very tortuous transverse branches, with the vessel of the opposite 
side. At its commencement, it gives off an ascending branch, which terminates 
on the sides of the fourth ventricle. 

The Inferior Cerebellar artery , the largest branch of the vertebral, winds back¬ 
wards around the upper part of the medulla oblongata, passing between the origin 
of the spinal accessory and pneumogastric nerves, over the restiform body to the 
under surface of the cerebellum, where it divides into two branches: an internal 
one, which is continued backwards to the notch between the two hemispheres of the 
cerebellum; and an external one, which supplies the under surface of the cerebel¬ 
lum, as far as its outer border, where it anastomoses with the superior cerebellar. 
Branches from this artery supply the choroid plexus of the fourth ventricle. 

The Basilar artery, so named from its position at the base of the skull, is a 
single trunk, formed by the junction of the two vertebral arteries; it extends 
from the posterior to the anterior border of the pons Varolii, where it divides into 
two terminal branches, the posterior cerebral arteries. Its branches are, on each 
side, the following :— 

Transverse. Superior cerebellar. 

Anterior cerebellar. Posterior cerebral. 

The Transverse branches supply the pons Varolii and adjacent parts of the 
brain; one accompanies the auditory nerve into the internal auditory meatus; and 
another, of larger size, passes along the crus cerebelli, to be distributed to the 
anterior border of the under surface of the cerebellum. It is called the anterior 
(inferior) cerebellar artery . 

The Superior Cerebellar arteries arise near the termination of the basilar. 
They wind round the crus cerebri, close to the fourth nerve, and arriving at the 
upper surface ot the cerebellum, divide into branches which supply the pia mater, 
covering its surface, anastomosing w ith the inferior cerebellar. It gives several 
branches to the pineal gland, and also to the velum interposition. 

r l he Posterior Cerebral arteries , the two terminal branches of the basilar, are 
larger than the preceding, from which they are separated near their origin by the 
third nerves. \\ inding around the crus cerebri, they pass to the under surface of 
the posterior lobes of the cerebrum, which they supply, anastomosing with the 
anterior and middle cerebral arteries. Near their origin they give off a number 
of parallel branches, which enter the posterior perforated spot, and receive the 
posterior communicating arteries from the internal carotid. They also give off a 
branch, the posterior choroid, which supplies the velum interposition and choroid 
plexus, entering the interior of the brain, beneath the posterior border of the 
corpus callosum. 

Circle of \\ ilhs. The remarkable anastomosis which exists between the 
branches of the internal carotid and vertebral arteries, at the base of the brain, 
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constitutes the circle of Willis. It is formed, in front, by the anterior cerebral 
and anterior communicating arteries; on each side, by the trunk of the internal 
carotid, and the posterior communicating; behind, by the posterior cerebral, and 
point of the basilar. It is by this anastomosis that the cerebral circulation is 
equalized, and provision made for effectually carrying it on, if one or more of the 
branches are obliterated. The parts of the brain included within this arterial 
circle are, the lamina cinerea, the commissure of the optic nerves, the infundi¬ 
bulum, the tuber cincreum, the corpora albicantia, and the pars perforata postica. 

Thyroid Axis. 

The thyroid axis is a short, thick trunk, which arises from the forepart of 
the first portion of the subclavian artery, close to the inner side of the Scalenus 
anticus muscle, and divides, almost immediately after its origin, into three 
branches, the inferior thyroid, suprascapular, and transversalis colli. 

The Inferior Thyroid Artery passes upwards, in a serpentine course, behind 
the sheath of the carotid vessel and sympathetic nerve, the middle cervical 
ganglion resting upon this vessel, and is distributed to the under surface of the 
thyroid gland, anastomosing with the superior thyroid, and with the corre¬ 
sponding artery of the opposite side. Its branches are the 

Laryngeal. (Esophageal. 

Tracheal. Ascending cervical. 

The Laryngeal branch ascends upon the trachea to the back part of the 
larynx, and supplies the muscles and the mucous membrane of this part. 

The Tracheal branches are distributed over the trachea, anastomosing below 
with the bronchial arteries. 

The (Esophageal branches are distributed to the oesophagus. 

The Ascending Cervical artery is a small branch which arises from the inferior 
thyroid, just where that vessel is passing behind the carotid artery, and runs up 
the neck in the interval between the Scalenus anticus and Rectus anticus major. 
It gives branches to the muscles of the neck, which communicates with those sent 
out from the vertebral, and sends one or two through the intervertebral foramina, 
along the cervical nerves, to supply the bodies of the vertebrae, the spinal cord, 
and its membranes. 

The Suprascapular Artery, smaller than the transverse cervical, passes 
obliquely from within outwards, across the root of the neck. It at first lies on 
the lower part of the Scalenus anticus, being covered by the Sterno-mastoid ; it 
then crosses the subclavian artery, and runs outwards behind, and parallel with, 
the clavicle and Subclavius muscle, and beneath the posterior belly of the Omo¬ 
hyoid, to the superior border of the scapula, where it passes over the ligament of 
the suprascapular notch to the supraspinous fossa. In this situation it lies close 
to the bone, and ramifies between it and the Supraspinatus muscle to which it is 
mainly distributed, giving off a communicating branch, which crosses the neck ot 
the scapula, to reach the infraspinous fossa, where it anastomoses with the dorsal 
branch of the subscapular artery. Besides distributing branches to the Sterno- 
mastoid, and neighboring muscles, it gives off a supra-acroraial branch, which, 
piercing the Trapezius muscle, supplies the cutaneous surface of the acromion, 
anastomosing with the acromial thoracic artery. As the artery passes across the 
suprascapular notch, a branch descends into the subscapular fossa, ramifies 
beneath that muscle, and anastomoses with the posterior and subscapular arteries. 
It also supplies the shoulder joint. 

The Transversalis Colli passes transversely outwards, across the upper part* 
of the subclavian triangle, to the anterior margin of the Trapezius muscle, beneath 
which it divides into two branches, the superficial cervical, and the posterior 
scapular. In its course across the neck, it passes in front of the Scaleni muscles 
and the brachial plexus, between the divisions of which it sometimes passes, and 
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is covered in by the Platysma, Sterno-mastoid, Omo-hyoid, and Trapezius 
muscles. 

The Superficial Cervical ascends beneath the anterior margin of the Tra- 


Fig. 108.—The Scapular an»l Circumflex Arteries. 
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pezius, distributing branches to it, and to the neighboring muscles and glands in 
the neck. 

The Posterior Scapular , the continuation of the transverse cervical, passes 
beneath the Levator anguli scapulae to the superior angle of the scapula, and 
descends along the posterior border of that bone as far as the inferior angle, 
where it anastomoses with the subscapular branch of the axillary. In its course 
it is covered in by the Rhomboid muscles, supplying these, the Latissimus dorsi, 
and Trapezius, and anastomoses with the suprascapular and subscapular arteries, 
and with the posterior branches of some of the intercostal arteries. 

Peculiarities. The Superficial Cervical frequently arises as a separate branch from the 
thyroid axis; and the posterior scapular, from the third, more rarely from the second, 
part of the subclavian. 

The Internal Mammary arises from the under surface of the first portion of 
the subclavian artery, opposite the thyroid axis. It descends behind the clavicle, 
to the inner surface of the anterior wall of the chest, resting upon the costal 
cartilages, a short distance from the margin of the sternum; and, at the interval 
between the sixth and seventh cartilages, divides into two branches, the musculo¬ 
phrenic, and superior epigastric. 

At its origin, it is covered by the internal jugular and subclavian veins, and 
crossed by the phrenic nerve. In the upper part of the* thorax, it lies upon the 
costal cartilages, and internal Intercostal muscles in front, covered by the pleura 
behind. At the lower part of the thorax, the Triangularis sterni separates this 
vessel from the pleura. It is accompanied by two veins, which join at the upper 
part of the thorax into a single trunk. 

The branches of the internal mammary are, 

Comes nervi phrenici (superior phrenic). Anterior intercostal. 

Mediastinal. Perforating. 

Pericardiac. Musculo-phrcnic. 

Sternal. Superior epigastric. 
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llic Comes Nervi Phreniei ( Superior Phrenic) is a long slender branch, which 
accompanies the phrenic nerve, between the pleura and pericardium, to the Dia¬ 
phragm, to which it is distributed; anastomosing with the other phrenic arteries 
from the internal mammary, and abdominal aorta. 

The Mediastinal Brunches are small vessels, which are distributed to the areolar 
tissue in the anterior mediastinum, and the remains of the thymus gland. 

The Pericardiac Branches supply the upper part of the pericardium, the lower 
part receiving branches from the musculo-phrenic artery. Some sternal branches 
arc distributed to the Triangularis sterni, and both surfaces of the sternum. 

^ The Anterior Intercostal Arteries supply the five or six upper intercostal spaces. 
The branch corresponding to each space passes outwards, and soon divides into 
two, which run along the opposite edges of the ribs, and inosculate with the inter¬ 
costal arteries from the aorta. They are at first situated between the .pleura and 
the internal Intercostal muscles, and then between the two.layers of these muscles. 
They supply the Intercostal and Pectoral muscles, and the mammary gland. 

The Anterior or Perforating Arteries correspond to the five or six upper inter¬ 
costal spaces. They arise from the internal mammary, pass forwards through the 
intercostal spaces, and, curving outwards, supply the Pectoralis major, and the in¬ 
tegument. Those which correspond to the first three spaces are distributed to 
the mammary gland. In females, during lactation, these branches are of large 
size. 

The Musculo-phrenic Artery is directed obliquely downwards and outwards, 
behind the cartilages of the false ribs, perforating the Diaphragm at the eighth or 
ninth rib, and terminating, considerably reduced in size, opposite the last inter¬ 
costal space. It gives oft’ anterior intercostal arteries to each of the intercostal 
spaces across w hich it passes ; they diminish in size as the spaces decrease in length, 
and are distributed in a manner precisely similar to the anterior intercosta Is from 
the internal mammary. It also gives branches backwards to the Diaphragm, and 
downwards to the abdominal muscles. 

The Superior Epigastric continues in the original direction of the internal mam¬ 
mary, descends behind the Rectus muscle, and, perforating its sheath, divides into 
branches which supply the Rectus, anastomosing with the epigastric artery from 
the external iliac. Some vessels perforate the sheath of the Rectus, and supply 
the muscles of the abdomen and the integument, and a small branch which passes 
inwards upon the side of the ensiform appendix, anastomoses in front of that car¬ 
tilage with the artery of the opposite side. 

The Superior Intercostal arises from the upper and hack part of the second 
portion of the subclavian artery on the right side, and to the inner side of the 
Scalenus anticus on the left side. Passing backwards it gives off the deep cer¬ 
vical branch, and descends behind the pleura in front of the necks of the first two 
ribs, and inosculates with the first aortic intercostal. In the first intercostal space, 
it gives oft' a branch which is distributed in a similar manner with the aortic in- 
tercostals. The branch for the second intercostal space usually joins with one 
from the first aortic intercostal. Each intercostal gives oft' a branch to the posterior 
spinal muscles, and a small one, which passes through the corresponding inter¬ 
vertebral foramen to the spinal cord and its membranes. 

The Deep Cervical Branch (Profunda Cervicis) arises, in most cases, from the 
superior intercostal, and is analogous to the posterior branch of an aortic inter¬ 
costal artery. Passing backwards, between the transverse process of the seventh 
cervical vertebra and the first rib, it ascends the back part of the neck, between 
the Complexus and Semispinalis colli muscles, as high as the axis, supplying these 
and adjacent muscles, and anastomosing with the arteria princeps cervicis of the 
occipital, and with branches which pass outwards from the vertebral. 

Surgical Anatomy of the Axilla. 

The Axilla is a conical space situated between the upper and lateral parts of 
the chest, and inner side of the arm. 
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l»»r<1cr of the Latissimus dorsi behind; it is broad internally, at the chest, but 
narrow and pointed externally, at the arm. Its anterior boundary is formed by 
the I ectoralis major and minor muscles, the former covering in the whole of the 
anterior wall of the axilla, the latter covering only its central part. Its posterior 
boundary, which extends somewhat lower than the anterior, is formed by the Suh- 
scapularis above, the Teres major and Latissimus dorsi below. On the inner side 
are the first four ribs and their corresponding Intercostal muscles, and part of the 
cnutus iii.ignus. On the outer side, where the anterior and posterior boundaries 
converge, the space is narrow, and bounded by the humerus, the Coraco-brachialis 
ana Biceps muscles. 

Contents. This space contains the axillary vessels, and brachial plexus of nerves 
1 1 lc . n ’• anohes, some branches of the intercostal nerves, a large number of 
lymphatic glands, all connected together by a quantity of fat and loose areolar 

Relation of Vessels and Nerves. The axillary artery and vein, with the brachial 
plexus oi nerves, extend obliquely along the outer boundary of the axillary space, 
min its .i]H\\ to its oiise, and are placed much nearer the anterior than the posterior 
wall, the vein lying to the inner or thoracic side of the artery, and altogether con- 
caa mg it. At the forepart of the axillary space, in contact with the Pectoral 
muscles, are the thoracic branches of the axillary artery, and along the anterior 
margin ot the axilla, the long thoracic artery extends to the side of the chest. At 
the back part, in contact with the lower margin of the Snbscapularis muscle, are 


Boundaries. Its apex, which is directed upwards towards the root of the neck, 
corresponds to the interval between the first rib internally, the superior border of 
the scapula externally, and the clavicle and Subclavius muscle in front. The base 
directed downwards, is formed by the integument, and a thick layer of fascia ex¬ 
tending between the lower border of the Pectoralis major in front, and the lower 


Fig. 100.—The Axillary Artery, and its Branches. 
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the subscapular vessels and nerves: winding around the lower border of this muscle, 
are the dorsalis scapuhe artery and veins; and towards the outer extremity of the 
muscle, the posterior circumflex vessels and nerve are seen curving backwards to 
the shoulder. 

Along the inner or thoracic side, no vessel of any importance exists, its upper 
part being crossed by a few small branches from the superior thoracic artery. 
There arc some important nerves, however, in this situation : the posterior thoracic 
or external respiratory nerve descending on the surface of the Scrratus magnus, to 
which it is distributed; and perforating the upper and anterior part of this wall, 
are the intercosto-humeral nerves, which pass across the axilla to the inner side of 
the arm. 

The cavity of the axilla is filled by a quantity of loose areolar tissue, a large 
number of small arteries and veins, all of which are, however, of inconsiderable 
size, and numerous lymphatic glands; these arc from ten to twelve in number, 
and situated chiefly on the thoracic side, and lower and back part of this 
space. 

The student should attentively consider the relation of the vessels and nerves in 
the several parts of the axilla; for it not unfrequently happens that the surgeon 
is called upon to extirpate diseased glands, or to remove a tumor from this 
situation. In performing such an operation, it will be necessary to proceed with 
much caution in the direction of the outer wall and apex of the space, as here the 
axillary vessels will be in danger of being wounded. Towards the posterior wall, 
it will be necessary to avoid the subscapular, dorsalis scapulae, and posterior 
circumflex vessels, and, along the anterior wall, the thoracic branches. It is onlv 
along the inner or thoracic wall, and in the centre of the axillary cavity, that 
there are no vessels of any importance; a most fortunate circumstance, for it is in 
this situation, more especially, that tumors requiring removal are most frequently 
situated. 


The Axillary Artery. 


The axillary artery, the continuation of the subclavian, commences at the 
lower border of the first rib, and terminates at the lower border of the tendons of 
the Latissimus dorsi and Teres major muscles, when it becomes the brachial. 
Its direction varies with the position of the limb : when the arm lies by the side 
of the chest, the vessel forms a gentle curve, the convexity being upwards and 
outwards; when it is directed at right angles with the trunk, the vessel is nearly 
straight; and if elevated still higher, it describes a curve, the concavity of which 
is directed upwards. At its commencement the artery is very deeply situated, hut 
near its termination is superficial, being covered only by the skin and fascia. The 
description of the relations of this vessel may be facilitated by its division into 
three portions: the first portion being that above the Pectoralis minor; the second 
portion, beneath: and the third, below that muscle. 

Thejfraf portion of the axillary artery is in relation, in front, with the clavicular 
portion of the Pectoralis major, the costo-coracoid membrane, and the cephalic vein ; 
behind , with the first intercostal space, the corresponding Intercostal muscle, the 
first serration of the Serratus magnus, and the posterior thoracic nerve; on its 
outer side , with the brachial plexus, from which it is separated by a little cellular 
interval: on its inner, or thoracic side, with the axillary vein. 


Relations of First Portion of the Axillary Artery. 


In front. 
Pectoralis major. 
Costo-coracoid membrane. 
Cephalic vein. 


Outer side. 

Brachial plexus. 



Inner side. 
Axillary vein. 
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Behind. 

First intercostal space, and Intercostal muscle. 

First serration of Serratus tnugnus. 

Posterior thoracic nerve. 

The second portion of the axillary artery lies beneath the Pectoralis minor. It 
is covered, in front, by the Pectoralis major and minor muscles; behind , it is sepa¬ 
rated from the Subscapularis by a cellular interval; on the inner side, it is in con¬ 
tact with the axillary vein. The brachial plexus of nerves surrounds the artery, 
and separates it from direct contact with the vein and adjacent muscles. 


Relations of Second Portion of the Axillary Artery. 


Outer side. 

In front. 

Pectoralis major and minor. 

Axillary \ 

7 Artery, j 

Second ' 

Inner side. 

Brachial plexus. 

\ Portion. ,, 

Axillary vein. 


Behind. 

Subscapularis. 



The third portion of the axillary artery lies below the Pectoralis minor. It is 
in relation, in front, with the lower border of the Pectoralis major above, being 
covered only by the integument and fascia below; behind, with the lower part of 
the Subscapularis, and the tendons of the Latissimus dorsi and Teres major; on 
its outer side, with the Coraco-brachialis; on its inner, or thoracic side, with the 
axillary vein. The brachial plexus of nerves bears the following relation to the 
artery in this part of its course: on the outer side is the median nerve, and the 
musculo-cutaneous for a short distance; on the inner side , the ulna, the internal, 
and lesser internal cutaneous nerves; and behind, the musculo-spiral, and cir¬ 
cumflex, the latter extending only to the lower border of the Subscapularis 
muscle. 


Relations of Third Portion of the Axillary Artery. 


Outer side. 
Ooraco-braehialis. 

Median nerve. 
Musculo-cutaneous nerve. 


In front. 

Integument and fascia. 
Pectoralis major. 

/ Axillary 
| Artery. \ 
l Third J 
\ Portiou. ' 


Inner side . 

Ulnar nerve. 

Internal cutaneous nerves. 
Axillary vein. 


Behind. 

Scapularis. 

Tendons of Latissimus dorsi, and Teres major. 
Musculo-spiral, and circumflex nerves. 


Peculiarities. The axillary artery, in about one case out of every ten, gives off a lar<*e 
branch which forms either one of the arteries of the forearm, or a large muscular trunk. 

, ^"6 nrst set ; of cases this artery is most frequently the radial (1 in 33), sometimes the 
ulnar (1 m ,2), and very rarely, the interosseous (1 in $06). In the second set of cases, 
e tiunk gay origin to the subscapular, circumflex, and profunda arteries of the arm. 
Sometimes only one ol the circumflex, or one of the profunda arteries, arose from the 
tiunk. In these cases the brachial plexus surrounded the trunk of the branches, and not 
the main vessel. 

Surgical Anatomy. I he student having carefully examined the relations of the axillary 
artery in its various parts, should now consider in what situation compression of this 
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vessel may be most easily effected, and tlie best position for the application of a ligature 
to it when necessary. 

Compression of this vessel is required in the removal of tumors, or in amputation of 
the upper part of the arm ; and the only situation in which this can be effectually made, 
is in the lower part of its course, just beneath the integument and fascia; and on com¬ 
pressing it from within outwards upon the humerus, the circulation may be efficiently 
suspended. 

The application of a lujaturr to the axillary artery may be required, in cases of aneurism 
of the upper part of the brachial ; and there are only two situations in which it may be 
secured, viz., in the upper, or in the lower part of its course. 

The axillary artery at its central part is so deeply seated, and, at the same time, so closely 
surrounded with large nervous trunks, that the application of a ligature to it would be 
almost impracticable. 

In the lower part of its course the operation is more simple, and may be performed in 
the following manner: The patient being placed on a bed, and the arm separated from 
the side, with the hand supinated, the head of the humerus is felt for, and an incision 
made through the integument over it, about two inches in length, a little nearer to the 
posterior than the anterior fold of the axilla. After carefully dissecting through the 
areolar tissue and fascia, the median nerve and axillary vein are exposed; the former having 
been displaced to the outer, and the latter to the inner side of the arm, the elbow being at 
the same time bent so as to relax these structures, and facilitate their separation, the ligature 
may be passed around the artery from the ulnar to the radial side. 

The upper portion of the axillary artery may be tied, in cases of aneurism encroaching 
so far upwards that a ligature cannot be applied in the lower part of i s course. Notwith¬ 
standing that this operation has been performed in some few cases, and with success, its 
performance is attended with much difficulty and danger. The student will remark, that 
iu this situation, it would be necessary to divide a thick muscle, and, after separating the 
costo-coracoid membrane, the artery would be exposed at the bottom of a more or less 
deep space, with the cephalic and axillary veins in such relation with it as must render the 
application of a ligature to this part of the vessel particularly hazardous. Under such 
circumstances, it is an easier, and, at the same time, more advisable operation, to tie the 
subclavian artery in the third part of its course. 

In a case of wound of this vessel, the general practice of cutting down upon, and tying 
the vessel above and below the wounded point, should be adopted in all cases. 


The branches of the axillary artery are, the 


From Part . 
From 2d Part. 


From 3 d Part. 


f Superior thoracic. 

\ Acromial thoracic, 
f Tkoracica longa. 

\ Thoracica alaris. 

I Subscapular. 

< Anterior circumflex. 
I Posterior circumflex. 


The Superior Thoracic is a small artery, which arises from the axillary, or by 
a common trunk with the acromial thoracic. Running forwards ami inwards 
along the upper border of the Pectoralis minor, it passes between it and the Pec- 
toralis major to the side of the chest. It supplies these muscles, and the parietes 
of the thorax, anastomosing with the internal mammary and intercostal arteries. 

The Acromial Thoracic is a short trunk, which arises from the forepart of the 
axillary artery. Projecting forwards to the upper border of the Pectoralis minor, 
it divides into three sets of branches, thoracic, acromial, and descending. The 
thoracic branches, two or three in number, are distributed to the Serratus magnus 
and Pectoral muscle, anastomosing with the intercostal branches of the internal 
mammary. The acromial branches are directed outwards towards the acromion, 
supplying the Deltoid muscle, and anastomosing, on the surface of the acromion, 
with the suprascapular ami posterior circumflex arteries. The descending branch 
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passes in the interspace between the Pectoralis major and Deltoid, accompanying 
the cephalic vein, and supplying both muscles. 

The Long Thoracic passes downwards and inwards along the lower bonier 
of the Pectoralis minor to the side of the chest, supplying the Serratus inagnus 
the Pectoral muscles, and mammary gland, and sending branches across the axilla 
to the axillary glands and Subscapularis, which anastomose with the internal 
mammary and intercostal arteries. 

The Thoracica A laris is a small branch, which supplies the glands and areolar 
tissue of the axilla. Its place is frequently supplied by branches from some of 
the other thoracic arteries. 

The Suoscapular , the largest branch of the axillary artery, arises opposite the 
lower border of the Subscapularis muscle, and passes downwards and backwards 
along its lower margin to the inferior angle of the scapula, where it anastomoses 
with the posterior scapular, a branch of the subclavian. It distributes branches 
to the Subscapularis, the Serratus inagnus, Teres major, and Latissimus dorai 
muscles, and gives off, about an inch and a half from its origin, a large branch, the 
dorsalis scapulae. This vessel curves round the inferior border of the scapula, 
leaving the axilla in the interspace between the Teres minor above, the Teres major 
below, and the long head of the Triceps in front; and divides into three branches, 
a subscapular, which enters the subscapular fossa beneath the Subscapularis, which 
it supplies, anastomosing with the subscapular and suprascapular arteries; an 
infraspinous branch (dorsalis scapulae), which turns round the axillary border of 
the scapula, between the Teres minor and the bone, enters the infraspinous fossa, 
supplies the Infraspinatus muscle, and anastomoses with the suprascapular and 
posterior scapular arteries; and a median branch, which is continued along the 
axillary border of the scapula, between the Teres major and minor, and, at the dorsal 
surface of the inferior angle of the bone, anastomoses with the suprascapular. 

The Circumflex Arteries wind around the neck of the humerus. 

The Posteriory the larger of the two, arises from the back part of the axillary, 
opposite the lower border of the Subscapularis muscle, and, passing backwards 
with the circumflex veins and nerve, through the quadrangular space bounded by 
the Teres major and minor, the scapular head of the Triceps and the humerus, 
winds around the neck of that hone, is distributed to the Deltoid muscle and 
shoulder joint, anastomosing with the anterior circumflex, suprascapular, and 
acromial thoracic arteries. 

IhcAntfcnor CtrcumjleXy considerably smaller than the preceding, arises just 
below that vessel, from the outer side of the axillary artery. It passes horizon¬ 
tally outwards, beneath the Coraco-brachialis and short head of the Biceps, lying 
upon the forepart of the neck of the humerus, and, on reaching the bicipital 
groove, gives oil an ascending branch, which passes upwards along it, to supply 
the head of the bone and the shoulder joint. The trunk of the vessel is then 
continued outwards beneath the Deltoid, which it supplies, and anastomoses with 
the posterior circumflex, and acromial thoracic arteries. 


Brachial Artery (Fig. 200). 


1 he brachial artery commences at the lower margin of the tendon of the Teres 
major, and, passing down the inner and anterior aspect of the arm, terminates 
about half an inch below the bend of the elbow, where it divides into the radial 
and ulnar arteries. 

1 he direction of this vessel is marked by a line drawn from the outer side of 
the axillary space between the folds of the axilla, to a point midway between 
the condyles of the humerus, which corresponds to the depression along the 
inner border of the Coraco-brachialis and Biceps muscles. In the upper part 
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of its course, this vessel lies internal 
to the humerus; but below, it is in 
front of that hone. 

Relation*. This artery is super¬ 
ficial throughout its entire extent, 
being covered, in front , by the in¬ 
tegument, the superficial and deep 
fascine; the bicipital fascia separates 
it, opposite the elbow, from the me¬ 
dian basilic vein, the median nerve 
crosses it at its centre, and the ba¬ 
silic vein lies in the line of the ar¬ 
tery for the lower half of its course. 
Behind , it is separated from the 
inner side of the humerus above, by 
the long and inner head of the Tri¬ 
ceps, the musculo-spiral nerve and 
superior profunda artery interven¬ 
ing; and from the front of the bone 
below, by the insertion of the Co¬ 
raco-brachialis and the Brachialis 
auticus muscles. By its outer side, 
it is in relation with the commence¬ 
ment of the median nerve, and the 
Coraco-brachialis and Biceps mus¬ 
cles, which slightly overlap the ar¬ 
tery. By its inner side , with the 
internal cutaneous and ulnar nerves, 
its upper half; the median nerve, 
its lower half. It is accompanied 
by two veins, the venae comites; 
they lie in close contact with the 
artery, being connected together at 
intervals by short transverse com¬ 
municating branches. 


Fig. 200.—The Surgical Anatomy of the Brachial Artery. 



Plan of the Relations of the Brachial Artery. 

In front. 

Integument and fascia*. 

Bicipital fascia, median basilic vein. 

Median nerve. 


Outer side. 
Median nerve. 
Coraco-brachialis. 
Biceps. 


Brachial 

Arh-rv. 


Inner side. 
Internal cutaneous, 
l lnar and median nerves. 


Behind. 

Triceps. 

Musculo-spiral nerve. 
Superior profunda artery. 
Coraco-brachialis. 
Brachialis anticus. 


Bend of the Elbow. 

At the bend of the elbow, the brachial artery sinks deeply into a triangular in- 
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terval, the base of which is directed upwards towards the humerus, and the sides 
of which are bounded, externally, by the Supinator longus, internally, by the Pro¬ 
nator radii teres; its floor is formed by the Brachialis anticus, and Supinator brevis. 
This space contains the brachial artery, with its accompanying veins, the radial 
and ulnar arteries, the median and musculo-spiral nerves, and the tendon of the 
Biceps. The brachial artery occupies the middle line of this space, and divides 
opposite the coronoid process of the ulna into the radial and ulnar arteries; it is 
covered, in front, by the integument, the superficial fascia, and the median basilic vein 
the vein being separated from direct contact with the artery by the bicipital fascia! 
Behind , it lies on the Brachialis anticus, which separates it from the elbow joint. 
The median nerve lies on the inner side of the artery, but separated from it below 
by an interval of half an inch. The tendon of the Biceps lies to the outer side 
of the space, and the musculo-spiral nerve still more externally, lying upon the 
Supinator brevis, and partly concealed by the Supinator longus. 

Peculiarities of the Artery as reyards its Course. The Brachial artery, accompanied by the 
median nerve, may leave the inner border of the Biceps, and descend towards the inner con¬ 
dyle of the humerus, where it usually curves around a prominence of bone, to which it is 
connected by a fibrous band; it then inclines outwards, beneath or through the substance 
of the Pronator teres muscle, to the bend of the elbow. This variation bears considerable 
analogy with the normal condition of the artery in some of the carnivora. 

As regards its Division . Occasionally, the artery is divided for a short distance at its 
upper part into two trunks, which are united above and below. A similar peculiarity occurs 
in the main vessel of the lower liuib. 

The point of bifurcation may be above or below the usual point, the former condition l>eirig 
by far the most frequent. Out of 481 examinations recorded by Mr. Quain, some made on 
the right, and some on the left side of the body, in 386 the artery bifurcated in its normal 
position. In one case only was the place of division lower than usual, being two or three 
inches below the elbow joint. ii In 04 eases out of 481, or about 1 in 5^, there were two 
arteries instead of one in some part, or in the whole of the arm.” 

1 here appears, however, to be no correspondence between the arteries of the two arms, 
with respect to their irregular division ; for in sixty-one bodies it occurred in one side only 
in forty-three; on both sides, in different positions, in thirteen ; on both sides, in the same 
position, in five. 

The point of bifurcation takes place at different parts of the arm, being most frequent in 
the upper part, less so in tlie lower part, ami least so in the middle, the most usual point for 
the application of. a ligature; under any of these circumstances two large arteries would be 
found in the arm instead of one. i he most frequent ( in three out of four) of these peculiarities 
is the high division of the radial. It often arises from the inner side of the brachial, and runs 
parallel with the main trunk to the elbow, where it crosses it lying beneath the fascia; or it 
ma> peifornte the fascia, and pass over the artery, immediately beneath the integument. 

I lie ulnar sometimes arises from the brachial high up, and then occasionally leaves that 
Aessel at the lower part of the arm, and descends towards the inner condyle. In the fore¬ 
arm it generally lies beneath the deep fascia, superficial to the Flexor muscles ; occasionally 
between the integument and deep fascia, and very rarely beneath the Flexor muscles. 

I he interosseous artery sometimes arises from tin* upper part of the brachial or axillary : 
as it descends the arm it lies behind the main trunk, and at the bend of the elbow regains 
its usual position. 

I n some cases of high division of* the radial, the remaining trunk (ulnar interosseous) oc¬ 
casionally passes, together with the median nerve, along the inner margin of the arm to the 
inner condyle, and then passing from within outwards, beneath or through the Pronator teres, 
regains its usual position at the bend of the elbow. 

Occasionally, the two arteries representing the brachial are connected at the bend of the 
elhow by a short transverse branch, and are even sometimes reunited. 

sometimes long slender vessels, oumi ubennntia, connect the brachial or axillary arteries 
the radial thC i,rtL ‘ ne8 ° f tllU forearu '> or a braut ' h from them. These vessels usually join 

In some subjects the brachial artery is covered by an additional slip from the Biceps or 
rat 11,1 ,1 s an * ,l ,ls muscles; and occasionally a slip from the latter muscle covers the whole 
extent of the ulnar interosseous trunk in cases of high division of the radial. 

Surgical Anatomy. Compression of the brachial artery is required in cases of amputation 
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of the arm or forearm, in resection of the elbow joint, and the removal of tumors; and it 
will he observed that it may be effected in almost any part of its course; if pressure is made 
in the upper part of the limb, it should be directed from within outwards, and if in the lower 
part, from before backwards, as the artery lies on the inner side of the humerus above, and 
in front of it below. I lie uiost favorable situation is either above or below the insertion of 
the Coraco-brachialis. 

The application of a ligature to the brachial artery may be required in cases of wounds of 
the vessel, or of aneurism of the brachial, the radial, ulnar, or interosseous arteries: and this 
vessel may be secured in any part of its course. The chief guides in determining its position 
are the surface-markings produced by the inner margin of the Coraco-brachialis and Biceps, 
the known course of the vessel, and its pulsation, which should he carefully felt for before any 
operation is performed, as the vessel occasionally deviates from its usual position in the arm 
In whatever situation the operation is performed, great care is necessary on account of the 
extreme thinness of the parts covering the artery, and the intimate connection which the 
vessel has throughout its w hole course with important nerves and veins. Sometimes a thin 
layer of muscular fibre is met with concealing the artery; if such is the ease, it must be 
divided across, in order to expose it. 

In (hr upper (hint oj (he arm , the artery may be exposed in the following manner : The 
patient being placed horizontally upon a table, the affected limb should be raised from the side, 
and the hand supinated. An incision about two inches in length should be made on the ulnar 
side of the Coraco-brachialis muscle, and the subjacent fascia cautiously divided so as to avoid 
wounding the internal cutaneous nerve or basilic vein, which sometimes runs on the surface of 
the artery as high as the axilla. r i he fascia having been divided, it should be remembered, that 
the ulnar and internal cutaneous nerves lie on the inner side of the artery, the median on the 
outer side, the latter nerve being occasionally superficial to the artery in this situation, and that 
the vena) comites are also in relation with the vessel, one on either side. These being care¬ 
fully separated, the aneurism-needle should be passed around the artery from the ulnar to the 
radial side. 

If two arteries are preseut. in the arm in consequence of a high division, they are usually 
placed side by side; and if they are exposed in an operation, the surgeon should endeavor to 
ascertain, by alternately pressing on one or the other vessel, which of the two communicates 
with the wound or aneurism, when a ligature may be applitMl accordingly; or if pulsation or 
hemorrhage ceases only when both vessels are compressed, both vessels may be tied, as it may 
he concluded that the two communicate above the seat of disease, or are reunited. 

It should also be remembered, that two arteries may be present in the arm in a case of high 
division, and that one of these may be found along the inner intermuscular septum, in a line 
towards the inner condyle of the humerus, or in its usual position, hut deeply placed, beneath 
the common trunk ; a knowledge of these facts will at once suggest the precautions necessary 
in every case, and indicate the necessary measure to be adopted when met with. 

In (he middle of the arm the brachial artery may be exposed by making an incision along 
the inner margin of the Biceps muscle. The forearm being bent so as to relax the muscle, 
it should be drawn slightly aside, and the fasda being carefully divided, the median nerve 
will be exposed lying upon the artery (sometimes beneath); this being drawn inwards and 
the muscle outwards, the artery should be separated from its accompanying veins and secured. 
In this situation the inferior profunda may be mistaken for the main trunk, especially if en¬ 
larged, from the collateral circulation having become established; this may be avoided by 
directing the incision externally towards the Biceps, rather than inwards or backwards 
towards the Triceps. 

77/e lower part of (he brachutl artery is of extreme interest in a surgical point of view, 
on account of the relation which it bears to those veins most commonly opened in venesection. 
Of these vessels, the median basilic is the largest and most prominent, and, consequently, the 
one usually selected for the operation. It should be remembered that this vein runs parallel 
with the brachial artery, from which it is separated by the bicipital fascia, and that in no case 
should this vessel be selected for the operation, except in a part which is not in contact with 
the artery. 

The branches of the brachial artery are the 

Superior profunda. Inferior profunda. 

Nutrient artery. Anastomotica magna. 

•J o 

Muscular. 

The Superior Profunda arises from the inner and back part of the brachial, 
opposite the lower border of the Teres major, and passes backwards to the 
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interval between the outer and inner beads of the Triceps muscle, accompanied 
by the musculo-spiral nerve; it winds around the back part of the shaft of the 

humerus in the spiral 
Fig. 201.—The Surgical Anatomy of the Radial and Ulnar groove, between the Tri- 
Arlenes. ceps and the bone, and 

descends on the outer side 
of the arm to the space 
between the Brachialis an- 
ticus and Supinator longus, 
as far as the elbow, where 
it anastomoses with the re¬ 
current branch of the radial 
artery. It supplies the 
Deltoid, Coraco-brachialis, 
and Triceps muscles, and 
whilst in the groove, be¬ 
tween the Triceps and the 
bone, it gives off the poste¬ 
rior articular artery, which 
descends perpendicularly 
between the Triceps and 
the bone, to the back part 
of the elbow joint, where it 
anastomoses with the inter¬ 
osseous recurrent branch, 
and, on the inner side of 
the arm, with the ulnar 
recurrent, and with the 
anastomotica magna or infe¬ 
rior profunda (Fig. 203). 

The Xutrlent artery of 
the shaft of the humerus 
arises from the brachial, 
about the middle of the arm. 
Passing downwards it en¬ 
ters the nutritious canal of 
that bone, near the inser¬ 
tion of the Coraco-brachia- 
lis muscle. 

The Inferior Profunda , 
of small size, arises from 
the brachial, a little below 
the middle of the arm; 
piercing the internal inter¬ 
muscular septum, it de¬ 
scends on the surface of 
the inner head of the Tri¬ 
ceps muscle, to the space 
between the inner condyle 
and olecranon, accompa¬ 
nied by the ulnar nerve, 
and terminates by anasto¬ 
mosing with the posterior 
ulnar recurrent, and anas- 
tomotica magna. 

The A nastomotica magna 
arises from the brachial, 
about two inches above the 



fimncA if olntXf 


Suptrficialtt Vvla 











RADIAL. 


357 


elbow joint. It passes transversely inwards upon the Brachialis anticns, and 
piercing the internal intermuscular septum, winds around the back part of the 
humerus, between the Triceps and the bone, forming an arch above the olecranon 
fossa, by its junction with the posterior articular branch of the superior profunda. 
As this vessel lies on the Brachialis anticns, an offset passes between the internal 
condyle and olecranon, where it anastomoses with the inferior profunda and pos¬ 
terior ulnar recurrent arteries. Other branches ascend to join the inferior pro¬ 
funda ; and some descend in front of the inner condyle, to anastomose with the 
anterior ulnar recurrent. 

The Muscular are three or four large branches, which are distributed to the 
muscles in the course of the artery. They supply the Coraco-brachialis, Biceps, 
and Brachialis anticns muscles. 

Radial Artery. 

The Radial artery appears, from its direction, to be the continuation of the 
brachial but, in size, it is smaller than the ulnar. It commences at the bifurca¬ 
tion of the brachial, just below the bend of the elbow, and passes along the radial 
side of the forearm to the wrist; it then winds backwards, round the outer side 
of the carpus, beneath the extensor tendons of the thumb, and, running forwards, 
passes between the two heads of the first Dorsal interosseous muscle, into the 
palm of the hand. It then crosses the metacarpal hones to the ulnar border of the 
hand, forming the deep palmar arch, and, at its termination, inosculates with the 
deep branch of the ulnar artery. The relations of this vessel may thus be con¬ 
veniently divided into three parts, viz., in front of the forearm, at the back of the 
wrist, and in the hand. 

Relations, In the forearm, this vessel extends from opposite the neck of the 
radius, to the forepart of the styloid process, being placed to the inner side of the 
shaft of that bone above, and in front of it below. It is superficial throughout its 
entire extent, being covered by the integument, the superficial and deep fasciae, and 
slightly overlapped superiorly by the Supinator longus. In its course downwards 
it lies upon the tendon of the Biceps, the Supinator brevis, the Pronator radii 
teres, radial origin of the Flexor sublimis digitorum, the Flexor longus pollicis. 
Pronator quadratus, and the lower extremity of tlie radius. In the upper third 
of its course, it lies between the Supinator longus and the Pronator radii teres; in 
its lower two-thirds, between the tendons of the Supinator longus, and the Flexor 
carpi radialis. The radial nerve lies along the outer side of the artery, in the middle 
third of its course; and some filaments of the musculo-cutaneous nerve, after piercing 
the deep fascia, run along the lower part of the artery as it winds around the wrist. 
The vessel is accompanied by venae comites throughout its whole course. 

Plan of the Relations of the Radial Artery in the Forearm. 


In front. 

Integument—superficial and deep fasciae. 
Supinator longus. 



Outer side. 
Supinator longus. 
Radial nerve (middle 
third). 


Inner side. 
Pronator radii teres. 
Flexor carpi radialis. 


Behind. 


Tendon of Biceps. 
Supinator brevis. 

Pronator radii teres. 

Flexor sublimis digitorum. 
Flexor longus pollicis. 
Pronator quadratus. 
Radius. 


At the wrist, as it winds around the outer side of the carpus, from the styloid 
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process to the first interosseous space, it lies upon the external lateral ligament, 
being covered hy the extensor tendons of the thumb, subcutaneous veins, some 
filaments of the radial nerve, and the integument. It is accompanied by two 
veins, and a filament of the musculo-cutaneous nerve. 

In the hand , it passes from the upper end of the first interosseous space, 
between the heads of the Abductor indicis, transversely across the palm, to the 
base of the metacarpal bone of the little finger, where it inosculates with the 
communicating branch from the ulnar artery, forming the deep palmar arch. It 
lies upon the carpal extremities of the metacarpal bones and the Interossei 
muscles, being covered by the flexor tendons of the fingers, the Lumbricales, the 
muscles of the little finger, and the Flexor brevis pollicis, and is accompanied by 
the deep branch of the ulnar nerve. 

Peculiarities . The origin of the radial artery varies in the proportion nearly of one in 
eight cases. In one case the origin was lower than usual. In the other cases, the upper 
part of the brachial was a more frequent source of origin than the axillary. The variations 
in the position of this vessel in the arm, and at the bend of the elbow’, have been already 
mentioned. In the forearm it deviates less frequently from its position than the ulnar. It 
has been found lying over the fascia, instead of beneath it. It has also been observed on 
the surface of the Supinator Iongus, instead of along its inner border; and in turning round 
the wrist, it has been seen lying over, instead of beneath, the Extensor tendons. 


Surgical Anatomy . The operation of tying the radial artery is required in cases of wounds 
cither of its trunk, or some of its branches, or for aneurism : and it will be observed, that 
the vessel may be easily exposed in any part of its course through the forearm. This opera¬ 
tion in the middle or inferior third of this region is easily performed; hut in the upper third, 
near the elbow, the operation is attended with some difficulty, from the greater depth of the 
vessel, and from its being overlapped by the Supinator Iongus and Pronator teres muscles. 

To tie the artery in this situation, an incision three inches in length should be made 
through the integument, from the bend of the elbow obliquely downwards and outwards, 
on the radial side of the forearm, avoiding the branches of the median vein; the fascia of 
the arm being divided, and the Supinator Iongus draw'll a little outwards, the artery will be 
exposed. The venae comites should be carefully separated from the vessel, and the ligature 
passed from the radial to the ulnar side. 

In the middle third of the forearm the artery may be exposed by making an incision of 
similar length on the inner margin of the Supinator Iongus. In this situation the radial 
nerve lies in close relation with the outer side of the artery, and should, as well as the veins, 
be carefully avoided. 

In the inferior third, the artery is easily secured by dividing the integument and fascia; in 
the interval between the tendons of the Supinator Iongus and Flexor carpi radialis muscles. 

The branches of the radial artery may be divided into three groups, corre¬ 
sponding with the three regions in which this vessel is situated. 


In the 
Forearm. 


Wrist. 


Hand. 


f Radial recurrent. 

) Muscular. 

1 Superficial^ volse 
^Anterior carpal, 
j Posterior carpal. 

) Metacarpal, 
j Dorsales pollicis. 
[ Dorsalis indicis. 

/ Princeps pollicis. 
j Radialis indicis. 

J Perforantes. 

I Interossei. 


The Radial Recurrent is given off immediately below the elbow. It ascends be¬ 
tween the branches of the musculo-spiral nerve, lying on the Supinator brevis, and then 
between the Supinator Iongus and Braehialis anticus, supplying these muscles, the 
elbow joint, and anastomosing with the terminal branches of the superior profunda. 
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The Muscular Branches are distributed to the muscles on the radial side of the 
forearm. 

The Svperficialis Volte arises from the radial artery, just where this vessel is 
about to wind around the wrist. Running forwards, it passes between the muscles 
of the thumb, which it supplies, and anastomoses with the termination of the ulnar 
artery, completing the superficial palmar arch. This vessel varies considerably in 
size; usually it is very small, and terminates in the muscles of the thumb; some¬ 
times it is as large as the continuation of the radial. 

The carpal branches supply the joints of the wrist. The Anterior Carpal is a 
small vessel, which arises from the radial artery near the lower border of the Pro¬ 
nator quadratus, and running in¬ 


wards in front of the radius, anas¬ 
tomoses with the anterior carpal 
branch of the ulnar artery. From 
the arch thus formed, branches 
descend to supply the articulations 
of the wrist. 

The Posterior Carpal is a small 
vessel, which arises from the radial 
artery beneath the extensor tendons 
of the thumb; crossing the carpus 
transversely to the inner border of 
the hand, it anastomoses with the 
posterior carpal branch of the ulnar. 
Superiorly it sends branches up¬ 
wards, which anastomose with the 
termination of the anterior inter¬ 
osseous artery. Other branches 
descend to the metacarpal spaces; 
they are the dorsal interosseous ar¬ 
teries for the third and fourth in¬ 
terosseous spaces; they anastomose 
with the posterior perforating 
branches from the deep palmar 
arch. 

The Metacarpal (First Dorsal 
Interosseous Branch) arises beneath 
the extensor tendons of the thumb, 
sometimes with the posterior carpal 
artery; running forwards on the 
second dorsal interosseous muscle; 
it communicates, behind, with the 
Corresponding perforating branch of 
the deep palmar arch: and, in front, 
inosculates with the digital branch 
of the superficial palmar arch, and 
supplies the adjoining sides of the 
index and middle fingers. 

The Dorsalcs Pollicis are two 
small vessels, which run along the 
sides of the dorsal aspect of the 
thumb. They sometimes arise se¬ 
parately, or occasionally by a com¬ 
mon trunk, near the base of the 
first metacarpal bone. 

The Dorsalis Indicts , also a 
small branch, runs along the radial 


Fig. 202.—Ulnar and Radial Arteries. 
Deep View. 
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side of the hack of the index finger, sending a few branches to the Abductor 
indicis. 

The Princeps Poll ids arises from the radial just as it turns inwards to the deep 
part of the hand; it descends between the Abductor indicis and Adductor pollicis, 
along the ulnar side of the metacarpal bone of the thumb, to the base of the first 
phalanx, where it divides into two branches, which run along the sides of the 
palmar aspect of the thumb, and form an arch on the under surface of the last 
phalanx, from which branches are distributed to the integument and cellular mem¬ 
brane of the thumb. 

The Radialis Indicis arises close to the preceding, descends between the Ab¬ 
ductor indicis and Adductor pollicis, and runs along the radial side of the index 
finger to its extremity, where it anastomoses with the collateral digital artery from 
the superficial palmar arch. At the lower border of the Adductor pollicis this 
vessel anastomoses with the princeps pollicis, and gives a communicating branch 
to the superficial palmar arch. 

The Perforantes , three in number, pass backwards between the heads of the 
last three Dorsal interossei muscles, to inosculate with the dorsal interosseous 
arteries. 

The Palmar Interossece, three or four in number, are branches of the deep 
palmar arch: they run forwards upon the Interossei muscles, and anastomose at the 
clefts of the fingers with the digital branches of the superficial arch. 

Ulnar Artery. 

The Ulnar Artery , the larger of the two subdivisions of the brachial, com¬ 
mences a little below the bend of the elbow, and crosses the inner side of the fore¬ 
arm obliquely to the commencement of its lower half; it then runs along its ulnar 
side to the wrist, crosses the annular ligament on tlie radial side of the pisiform 
bone, and passes across the palm of the hand, forming the superficial palmar arch, 
which terminates by inosculating with the superficialis vols®. 

Relations in the Forearm. In its upper half , it is deeply seated, being covered 
by all the superficial flexor muscles, excepting the Flexor carpi ulnaris; crossed 
by the median nerve, which, at its origin, for about an inch lies to its inner side; 
and it lies upon the Brachialis anticus and Flexor profundus digitorum muscles. 
In the lower half of the forearm, it lies upon the Flexor profuifdus, being covered 
by the integument, the superficial and deep fasciae, and is placed between the 
Flexor carpi ulnaris and Flexor sublimis digitorum muscles. It is accompanied 
by two veins, which lie one on each side of the vessel; the ulnar nerve lies on its 
inner side for the lower two-thirds of its extent, and a small branch from it de¬ 
scends on the lower part of the vessel to the palm of the hand. 

Plan of Relations of the Ulnar Artery in tiie Forearm. 

In fumt . 

Superficial flexor muscles. ) - , )a , f 

Median nerve. j 11 

.Superficial and deep fascia?. Lower half. 

Inner side. I \nnr Outer side. 

Hcxor carpi ulnaris. Aitei} in Flexor sublimis digitorum. 

Ulnar nerve (lower two-thirds). Forearm. 

Behind. 

Brachialis anticus. 

Flexor profundus digitorum. 

At the wrist, the ulnar artery is covered by the integument and fascia, and lies 
upon the anterior annular ligament. On its inner side is the pisiform bone. The 
ulnar nerve lies at the inner side, and somewhat behind the artery. 
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In the palm of the hand, the continuation of the ulnar artery is called the super¬ 
ficial palmar arch; it passes obliquely outwards to the interspace between the ball 
of the thumb and the index finger, where it anastomoses with the superficialis vohe, 
and a branch from the radiaiis indicis, thus completing the superficial palmar arch. 
The convexity of this arch is directed towards the fingers, its concavity towards 
the muscles of the thumb. 

The superficial palmar arch is covered by the Palmaris brevis, the palmar fascia, 
and integument; and lies upon the annular ligament, the muscles of the little finger, 
the tendons of the superficial Flexor,, and the divisions of the median and ulnar 
nerves, the latter accompanying the artery a short part of its course. 


Relations of the Superficial Palmar Arcii. 


In front . 
Integument. 
Palmaris brevis. 
Palmar fascia. 


Ulnar 
Artery in 
Hand. 


Behind. 

Annular ligament. 

Origin of muscles of little finger. 
Superficial flexor tendons. 

Division of median and ulnar nerves. 


Peculiarities. The ulnar artery was found to vary in its origin nearly in the proportion 
of one in thirteen cases, in one case arising lower than usual, about two or three inches below 
the elbow, and in all the other cases much higher, the brachial being a more frequent source 
of origin than the axillary. 

Variations in the positiofi of this vessel are more frequent than in the radial. When its 
origin is normal, the course of the vessel is rarely changed. When it arises high up, its 
position in the forearm is almost invariably superficial to the Flexor muscles, lying commonly 
beneath the fascia, more rarely between the fascia and integument. In a few cases, its posi¬ 
tion was subcutaneous in the upper part of the forearm, subaponeurotic in the lower part. 

Surgical Anatomy. The application of a ligature to this vessel is required in cases of 
wound of the artery, or of its branches, or in consequence of aneurism. In the upper half 
of the forearm, the artery is deeply seated beneath the superficial Flexor muscles, and their 
division would be requisite in a case of recent wound of the artery in this situation, in order 
to secure it, but under no other circumstances. In the middle and inferior thirds of the 
forearm, this vessel may be easily secured by making an incision on the radial side of the 
tendon of the Flexor carpi ulnaris; the deep fascia being divided, and the Flexor carpi 
ulnaris and its companion muscle, the Flexor sublimis, being separated from each other, the 
vessel will be exposed, accompanied by its venae comites, the ulnar nerve lying on its inner 
side. The veins being separated from the artery, the ligature should be passed from its ulnar 
to its radial side, taking care to avoid the ulnar nerve. 


The branches of the ulnar artery may be arranged into three groups, 


Forearm . 


Anterior ulnar 
Posterior ulnar 

Interosseous 


ecurrent. 

recurrent. 

\ nterior interosseous, 
osterior interosseous. 




Wrist. 
Hand . 


w Muscular. 

( Anterior carpal. 

( Posterior carpal. 

I Deep or communicating branch, 
t Digital. 


The Anterior Ulnar Recurrent arises immediately below the elbow joint, passes 
upwards and inwards between the Braehialis antic us and Pronator radii teres, sup¬ 
plies these muscles, and, in front of the inner condyle, anastomoses with the 
anastomotica magna and inferior profunda. 

The Posterior Ulnar Recurrent is much larger, and arises somewhat lower than 
the preceding. It passes backwards and inwards, beneath the Flexor sublimis, 
and ascends behind the inner condyle of the humerus. In the interval between 
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this eminence and the olecranon, it lies beneath the Flexor carpi ulnaris, ascend¬ 
ing between the heads of that muscle, beneath the ulnar nerve; it supplies the 
neighboring muscles and joint, and anastomoses with the inferior profunda, anasto- 
motica magna, and interosseous recurrent arteries. 

The Interosseous Artery is a short trunk, about an inch in length, and of con¬ 
siderable size, which arises immediately below the bicipital tuberosity of the radius 
and, passing backwards to the upper border of the interosseous membrane, divides 
into two branches, the anterior and posterior interosseous. 


Fig. 203.—Arteries of the Back of the Forearm and Hand. 
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The Anterior Interosseous 
passes down the forearm 
on the anterior surface of 
the interosseous membrane, 
to which it is connected by 
a thin aponeurotic arch. It 
is accompanied by the in¬ 
terosseous branch of the 
median nerve, and over¬ 
lapped by the contiguous 
margins of the Flexor pro¬ 
fundus digitorum and Flexor 
longus pollicis muscles, 
giving off in this situation 
muscular branches, and the 
nutrient arteries of the ra¬ 
dius and ulna. At the up¬ 
per border of the Pronator 
quadratics, a branch descends 
in front of that muscle, to 
anastomose in front of the 
carpus with the branches 
from the anterior carpal and 
deep palmar arch. The con¬ 
tinuation of the artery passes 
behind the Pronator qua¬ 
dratic, and, piercing the in¬ 
terosseous membrane, de¬ 
scends to the hack of the 
wrist, where it anastomoses 
with the posterior carpal 
branches of the radial and 
ulnar arteries. The anterior 
interosseous gives off a long, 
slender branch, which ac¬ 
companies the median nerve, 
and gives offsets to its sub¬ 
stance. This, the median 
artery, is sometimes much 
enlarged. 

The Posterior Interos¬ 
seous Artery passes back¬ 
wards through the interval 
between the oblique liga¬ 
ment and the upper border 
of the interosseous mem¬ 
brane, and passes down the 
back part of the forearm, 
between the superficial and 




thoracic aorta. 
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deep layer of muscles, to both of which it distributes branches. Descending to 
the back of the wrist, it anastomoses with the termination of the anterior 
interosseous and with the posterior carpal branches of the radial and ulnar 
arteries. 1 his artery gives off, near its origin, the posterior interosseous recur- 
rent branch, a large vessel, which ascends to the interval between the external 
condyle and olecranon, beneath the Anconeus and Supinator brevis, anasto¬ 
mosing with a branch from the superior profunda, and with the posterior ulnar 
recurrent arteries. 


The Muscular /{ranches are distributed to the muscles along the ulnar side of 
the forearm. 

J he Carpal Branches are intended for the supply of the wrist joint. 

Jhe Anterior Carpal is a small vessel, which crosses the anterior surface of the 
carpus beneath the tendons of the Flexor profundus, and inosculates with a 
corresponding branch of the radial artery. 

Ihe Posterior Carpal arises immediately above the pisiform bone, winding 
backwards beneath the tendon of the Flexor carpi ulnaris; it gives oft’ a brunch 
'which passes across the dorsal surface of the carpus beneath the extensor tendons 
anastomosing with a corresponding branch of the radial artery, and forming the 
posterior carpal arch; it is then continued along the metacarpal bone of the little 
finger, forming its dorsal branch. 

Ihe Deep or Communicating Branch arises at the commencement of the palmar 
arch, passing deeply inwards between the Abductor minimi digiti and Flexor 
brevis minimi digiti, near their origins; it anastomoses with the termination of 
the radial artery, completing the deep palmar arch. 

The Digital Branches , four in number, are given off from the convexity of the 
superficial palmar arch. They supply the ulnar side of the little finger,*and the 
adjoining sides of the ring, middle, and index fingers; the radial "side of the 
index finger and thumb being supplied from the radial artery. The digital arteries 
at first lie superficial to the flexor tendons, but as they pass forwards with the 
digital nerves to the clefts between the fingers, they lie between them, and are 
there joined by the interosseous branches from the deep palmar arch. The digital 
arteries on the sides of the fingers lie beneath the digital nerves; and, about the 
middle of the last phalanx, the two branches for each finger form an arch, from 
the convexity of which branches pass to supply the matrix of the nail. 


The Descending Aorta. 

The descending aorta is divided into two portions, the thoracic and abdominal, 
m correspondence with the two great cavities of the trunk in which it is 
situated. 

The Thoracic Aorta commences at the lower border of the third dorsal 
vertebra, on the left side, and terminates at the aortic opening in the Diaphragm 
in front of the last dorsal vertebra. At its commencement, it is situated on the 
left side of the spine; it approaches the median line as it descends, and, at its 
termination, lies directly in front of the column. The direction of this vessel 
being influenced by the spine, upon which it rests, it is concave forwards in the 
dorsal region, and, as the branches given off from it are small, the diminu¬ 
tion in the size of the vessel is inconsiderable. It is contained in the back part 
ot the posterior mediastinum, being in relation in front , from above downwards, 
"itli the left pulmonary artery, the left bronchus, the pericardium, and the 
oesophagus; behind , with the vertebral column, and the vena azygos minor; on 
the right sale, with the vena azygos major, and thoracic duct; on the left side , 
with the left pleura and lung. The oesophagus, with its accompanying nerves, 
lies on the right side of the aorta above; in front of this vessel, in the middle of 
its course; whilst, at its lower part , it is on the left side, on a plane anterior 
to it. 
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Plan of the Relations of the Thoracic Aorta. 


Right side . 
(Esophagus (above). 
Vena azygos major. 
Thoracic duct. 


In front . 

Left pulmonary artery. 
Left bronchus. 
Pericardium. 
(Esophagus. 



Behind. 


Left side . 
Pleura. 

Left Lung. 
(Esophagus (below). 


Vertebral column. 

Vena azygos minor. 

Surgical Anatomy. The student should now consider the effects likelj* to be produced 
by aneurism of the thoracic aorta, a disease of common occurrence. When we consider 
the great depth of the vessel from the surface, and the number of important structures 
which surround it on every side, it may be easily conceived what a variety of obscure 
symptoms may arise, from disease of this part of the arterial system, and how they may 
be liable to be mistaken for those of other affections. Aneurism of the thoracic aorta most 
usually extends backwards, along the left side of the spine, producing absorption of the 
bodies of the vertebrse, causing extensive curvature of the spine; whilst the irritation or 
pressure on the cord, will give rise to pain, either in the chest, back, or loins, with radiating 
pain in the left upper intercostal spaces, from pressure on the intorcostal nerves; at the 
same time the tumor may project on each side of the spine, beneath the integument, as a 
pulsating swelling, simulating abscess connected with diseased bone; or it may displace the 
oesophagus, and compress the lung on one or the other side. If the tumor extend forward, 
it may press upon and displace the heart, giving rise to palpitation, and other symptoms of 
disease of that organ; or it may displace, or even compress, the oesophagus, causing pain and 
difficulty of swallowing, as in stricture of that tube, and ultimately even open into it by 
ulceration, producing fatal hemorrhage. If the disease make way to either side, it may press 
upon the thoracic duct; or it may burst into the pleural cavity, or into the trachea or lung; 
and lastly, it may open into the posterior mediastinum. 


Branches of the Thoracic Aorta. 

Pericardiac. (Esophageal. 

Bronchial. Posterior mediastinal. 

Intercostal. 

The Pericardiac are a few small vessels, irregular in their origin, distributed to 
the pericardium. 

The Bronchial Arteries are the nutrient vessels of the lungs, and vary in 
number, size, and origin. That of the right side arises from the first aortic inter¬ 
costal, or by a common trunk with the left bronchial, from the anterior part of 
the thoracic aorta. Those of the left side, usually two in number, arise from the 
thoracic aorta, one a little lower than the other. Each vessel is directed forwards 
to the back part of the corresponding bronchus, along which they run, dividing 
and subdividing, upon the bronchial tubes; supplying them, the cellular tissue of 
the lungs, the bronchial glands, and the oesophagus. 

1 he (’Esophageal Arteries , usually four or five in number, arise from the 
anterior part of the aorta, and pass obliquely downwards to the oesophagus, form¬ 
ing a chain of anastomoses along that tube, anastomosing with the oesophageal 
branches of the inferior thyroid arteries above, and with ascending branches from 
the phrenic and gastric arteries below. 

f I lie Posterior Mediastinal Arteries are numerous small vessels which supply the 
glands and loose areolar tissue in the mediastinum. 
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The In ter coital Arteries arise from the posterior part of the aorta. They are 
usually ten in number on each side, the superior intercostal space (and occasion¬ 
ally the second one) being supplied by the superior intercostal, a branch of the 
subclavian. The right intercostals are longer than the left, on account of the 
position of the aorta to the left side of the spine. They pass outwards, across 
the bodies of the vertebrae, to the intercostal spaces, being covered by the pleura, 
and crossed by the oesophagus, thoracic duct, sympathetic nerve, and the vena 
azygos major, the left passing beneath the superior intercostal vein, the vena 
azygos minor, and sympathetic. In the intercostal spaces each artery divides 
into two branches, an anterior, or proper intercostal branch, which passes out¬ 
wards; and a posterior, or dorsal branch, which passes backwards. The anterior 
branch passes outwards, at first lying upon the External intercostal muscle, 
covered in front by the pleura and a thin fascia. It then passes between the two 
layers of Intercostal muscles, and, having ascended obliquely to the lower bonier 
of the rib above, divides, near the angle of that bone, into two branches; of these, 
the larger runs in the groove on the lower border of the rib above; the smaller 
branch along the upper border of the rib below ; passing forward, they supply 
the Intercostal muscles, and anastomose with the anterior intercostal arteries, 
branches of the internal mammary, and with the thoracic branches of the axillary 
artery. The first aortic intercostal anastomoses with the superior intercostal, 
and the last three pass between the abdominal muscles, inosculating in front with 
the epigastric, and with the phrenic and lumbar arteries. Each intercostal 
artery is accompanied by a vein and nerve, the former being above, and the latter 
below, except in the upper intercostal spaces, where the nerve is at first above 
the artery. The arteries are protected from pressure during the action of the In¬ 
tercostal muscles, by fibrous arches thrown across, and attached by each extremity 
to the bone. 

The Posterior , or Dorsal Branch, of each intercostal artery, passes backwards 
to the inner side of the anterior costo-transverse ligament, and divides into a 
spinal branch, which supplies the vertebra?, the spinal cord and its membranes, 
and a muscular branch, which is distributed to the muscles and integument of 
the back. 


Tiie Abdominal Aorta (Fig. 204). 

The Abdominal Aorta commences at the aortic opening of the Diaphragm, in 
front of the body of the last dorsal vertebra, and descending a little to the left 
side of the vertebral column, terminates on the left side of the body of the fourth 
lumbar vertebra, where it divides into the two common iliac arteries. As it lies 
upon the bodies of the vertebrae, it is convex forwards, the greatest convexity 
corresponding to the third lumbar vertebra, which is a little above and to the left 
side of the umbilicus. 

Relations. It is covered, in front , by the lesser omentum and stomach, behind 
which are the branches of the coeliac axis and the solar plexus ; below these, by 
the splenic vein, the pancreas, the left renal vein, the transverse portion of the 
duodenum, tlie mesentery, and aortic plexus. Behind , it is separated from the 
lumbar vertebrae by the left lumbar veins, the receptaculum chyii, and thoracic 
duct. On the right side , with the inferior vena cava (the right crus of the 
Diaphragm being interposed above), the vena azygos, thoracic duct, and right 
semilunar ganglion. On the left side , with the sympathetic nerve and left semi¬ 
lunar ganglion. 
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Plan of tiie Relations of tiie Abdominal Aohta. 


In front. 

Lesser omentum and stomach. 

Branches of coeliac axis and solar plexus. 
Splenic vein. 

Pancreas. 

Right side. 

Right crus of diaphragm. 

Inferior vena cava. 

Vena azygos. 

Thoracic duct. 

Right semilunar ganglion. 

Left lumbar veins. 

Receptaculum chyli. 



Behind. 


Left renal vein. 
Transverse duodenum. 
Mesentery. 

Aortic plexus. 

Left side. 
Sympathetic nerve. 

Left semilunar ganglion. 


Thoracic duct. 
Vertebral column. 


Fig. 204.—The Abdominal Aorta and its Branches. 
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Surgical Anatomy. . Aneurisms of the abdominal aorta near the cceliac axis communicate 
in nearly equal proportion with the anterior and posterior parts of this vessel. 

When an aneurismal sac is connected with the back part of the aorta, it usually produces 
absorption of the bodies of the vertebrae, and forms a pulsating tumor, that presents itself in 
the left hypochondriac or epigastric regions, accompanied by symptoms of disturbance of the 
alimentary canal. Pain is invariably present, and is usually of two kinds, a fixed and con¬ 
stant pain in the back, caused by the tumor pressing on or displacing the branches of the 
solar plexus and splanchnic nerves, and a sharp lancinating pain, radiating along those 
branches of the lumbar nerves pressed on by the tumor; hence the pain in^the loins, the 
testes, the bypogastrium, and in the lower limb (usually of the left side). This form of 
aneurism usually bursts into the peritoneal cavity, or behind the porjtoneum, in the left hypo¬ 
chondriac region; or it may form a large aneurismal sac, extending down as low as Poupart’s 
ligament; hemorrhage in these cases being generally very extensive, but slowly produced, and 
never rapidly fatal. 

When an aneurismal sac is connected with the front of the aorta near the cceliac axis, it 
forms a pulsating tumor in the left hypochondriac or epigastric regious, usually attended with 
symptoms of disturbance of the alimentary canal, as sickness, dyspepsia, or constipation, and 
accompanied by pain, which is constant hut nearly always fixed in the loins, epigastrium, or 
some part of the abdomen; the radiating pain being rare, as the lumbar nerves are seldom 
implicated. This form of aneurism may burst into the peritoneal cavity, or behind the peri¬ 
toneum, between the layers of* the mesentery, or, more rarely, into the duodenum; it rarely 
exteuds backwards so as to affect the spine. 

Branches of the Abdominal Aorta. 

Phrenic. 


| Gastric. 
Cceliac axis Hepatic. 


Superior mesenteric. 

Suprarenal. 

The branches may be divided into two sets 
2. Those distributed to the walls of the abdomen. 


Renal. 

Spermatic. 

Inferior mesenteric. 

Lumbar. 

Sacra media. 

1. Those supplying the viscera. 


Parietal Branches. 
Phrenic. 
Lumbar. 

Sacra media. 


To expose this artery, raise the liver, draw upon the stomach, and then tear through the 
layers of the lesser omentum. 

It is a short thick trunk, about half an inch in length, arising from the aorta, 
opposite the margin of the Diaphragm, and passing nearly horizontally forwards 
(in the erect posture), divides into three large branches, the gastric, hepatic, and 
splenic, occasionally giving off one of the phrenic arteries. 

Relations. It is covered, in front, by the lesser omentum. On the right side , it 
* s relation with the right semilunar ganglion, and the lobus Spigelii of the liver. 
On the left side , with the left semilunar ganglion and cardiac end of the stomach. 
Below, it rests upon the upper border of the pancreas. 

The Gastric Artery ( Coronaria ventriculi), the smallest of the three branches 
nl the cceliac axis, passes upwards and to the left side, to the cardiac orifice of 
the stomach, distributing branches to the oesophagus, which anastomose with the 
aortic oesophageal arteries; others supply the cardiac end of the stomach, inoscu- 
hiting with branches of the splenic artery: it then passes from left to right,along 
tlie lesser curvature of the stomach to the pylorus, lying in its course between 
the layers of the lesser omentum, and giving branches to both surfaces of the organ; 
nt its termination it anastomoses with the pyloric branch of the hepatic. 


Supplying 

viscera 

of 

digestion. 


Visceral Branches . 

( Gastric. 
Cceliac axis. . Hepatic. 

( Splenic. 

Superior mesenteric. 
Inferior mesenteric. 
Suprarenal glands. Suprarenal. 

Kidneys. Renal. 

Testes. Spermatic. 

Cceliac Axis. 
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Tlie Hepatic Artery in the adult is intermediate in size between the Gastric 
and splenic; in the foetus, it is the largest of the three branches of the coeliac 
axis. It passes upwards to the right side, between the layers of the lesser omen¬ 
tum, and in front of the foramen of Winslow, to the transverse fissure of the liver 
where it divides into two branches (right and left), which supply the corresponding 
lobes of that organ, accompanying the ramifications of the vena portae and hepatic 
duct. The hepatic artery, in its course along the right border of the lesser omen¬ 
tum, is in relation with the ductus communis choledoclius and portal vein, the former 
lying to the right of the artery, and the vena portae behind. 

Its branches are the 
Pyloric. 

Gastro-duodenalis. 

* Cystic. 

The Pyloric Branch arises from the hepatic, above the pylorus, descends to the 


/ Gastro-epiploica dextra. 
( Pancreatico-duodenalis. 


Fig, 205.—The Ctrliac Axis and its Rranches. the Liver having been inised, ami 
the Lesser Omentum removed. 





p\ one ond of the stomach; and passes from right to left along its lesser curvature, 
supplymg it with branches, and inosculating with the gastric artery. 

le (rastro-duodcnalis is a short hut large branch, which descends behind 
the duodenum, near the pylorus, and divides at the lower border of the stomach 
into two branches, the gastro-epiploica dextra and the pancreatico-duodenalis. 
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Previous to its division, it gives off two or three small inferior pyloric branches to 
the pyloric end of the stomach and pancreas. 

The Gastro-epiploica Dextra runs from right to left along the greater curva- 
ture of the stomach, between the layers of the great omentum, anastomosing, about 
the middle ol the lower border of this organ, with the gastro-epiploica Sinistra 
from the splenic artery. This vessel gives off numerous branches, some of which 
ascend to supply both surfaces of the stomach, whilst others descend to supply 
the great omentum. 11 J 

The Pancreatico-dnodenalis descends along the contiguous margins of the duo¬ 
denum and pancreas. It supplies both these organs, and anastomoses with the in¬ 
ferior pancreatico-duodenal branch of the superior mesenteric artery. 

In ulceration of the duodenum, which frequently occurs in connection with 
severe burns, this artery is often involved, and death may occur from sudden 
hemorrhage into the intestinal canal. 


Fi}£. 200. I lie Ca*liac Axis ami ii> Branches, the Stomach having been raiserh am! 
the Transverse Mesocolon removed. 



The Cystic Artery , usually a branch of the right hepatic, passes upwards and for¬ 
wards along the neck of the gall-bladder, and divides into two branches, one of which 
ramifies on its tree surface, the other, between it and the substance of the liver. 

The Splenic Artery, in the adult, is the largest of the three branches of the 
coeliac axis, and is remarkable for the extreme tortuosity of its course. It passes 
horizontally to the left side behind the upper border of the pancreas, accompanied 

26 
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by the splenic vein, which lies below it; and on arriving near the spleen, divides 
into branches, some of which enter the hilus of that organ to be distributed to its 
structure, whilst others are distributed to the great end of the stomach. 

The branches of this vessel are : 

Pancreaticae parvae. Gastric (Vasa brevia). 

Pancreatica magna. Gastro-epiploica sinistra. 

The Pancreatic are numerous small branches derived from the splenic as it runs 
behind the upper border of the pancreas, supplying its middle and left parts. One 
of these, larger than the rest, is given off from the splenic near the left extremity 
of the pancreas; it runs from left to right near the posterior surface of the gland, 
following the course of the pancreat ic duct, and is called the pancreatica magna] 
These vessels anastomose with the pancreatic branches of the pancreatico-duodenai 
arteries. 

The Gastric ( Vasa brevia) consist of from five to seven small branches, which 
arise either from the termination of the splenic artery, or from its terminal 
branches ; and passing from left to right, between the layers of the gastro-splenic 
omentum, are distributed to the great curvature of the stomach, anastomosing 
with branches of the gastric and gastro-epiploica sinistra arteries. 

The Gastro-epiploica Sinistra , the largest branch of the splenic, runs from 
left to right along the great curvature of the stomach, between the layers of the 
great omentum; and anastomoses with the gastro-epiploica dextra. In its course, 
it distributes several branches to the stomach, which ascend upon both surfaces; 
others descend to supply the omentum. 


Superior Mesenteric Artery. 

In order to expose this vessel, raise the great omentum and transverse colon, draw down 
the small intestines, and if the peritoneum is divided where the transverse mesocolon and 
mesentery join, this artery will be exposed just as it issues beneath the lower border of the 
pancreas. 

The Superior Mesenteric Artery (Fig. 2<>7) supplies the whole length of the 
small intestine, except the first part of the duodenum ; it also supplies the caecum, 
ascending and transverse colon : it is a vessel of large size arising from the forepart 
of.the <J01 b'l, about a quarter of an inch below the coeliac axis; being covered, at its 
oiigin, by the splenic vein and pancreas. It passes forwards, between the pancreas 
ami transverse portion of the duodenum, crosses in front of this portion of the intes¬ 
tine, and descends between the layers of the mesentery to the right iliac fossa, where 
it terminates, considerably diminished in size. In its course it forms an arch, the 
convexity being directed forwards and downwards to the left side, the concavity 
backwards and upwards to the right. It is accompanied by the superior meseii- 
tene vein, and surrounded by the superior mesenteric plexus of nerves. Its 
branches are the 


Inferior pancreatico-duodenai. 

Vasa intestini tenuis. 

Coliea media. 


Ueo-colic. 
Coliea dextra. 


i< ntn lot 1 ancreatico-diiodenul is given off from the superior mesenteric 
)elow the pancreas, and is distributed to its right extremity and the transverse 
ami descending portions of the duodenum, anastomosing with the pancreatico-duo¬ 
denai artery. 

llu I asa Inti stun I rums arise from the convex side of the superior mesenteric 
n?tci\.. they are usually from twelve to fifteen in number, and are distributed to 
the jejunum and ileum. They run parallel with one another between the layers of 
t ic mesentery ; each vessel dividing into two branches, which unite with similar 
n a ik* lies on each side, forming a series of arches, the convexities of which arc 
directed towards the intestine. From this first set of arches branches arise, which 
again unite with similar branches from either side, and thus a second series of 
au-hes is formed; and from these latter, a third, and even a fourth or fifth series 
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of arches are constituted, diminishing in size the nearer t hey approach the intes¬ 
tine. From the terminal arches numerous small straight vessels arise which 
encircle the intestine, upon which they are minutely distributed, ramifying between 
its coats. 

The Ileo-colie Artery is the lowest branch given off from the concavity of the 
superior mesenteric artery. It descends between the layers of the mesentery to 
the right iliac fossa, where it divides into two branches. Of these, the inferior 
one inosculates with the lowest branches of the vasa intestini tenuis, from the con¬ 
vexity of which branches proceed to supply the termination of the ileum, the 
caecum and appendix cteci, and the ileo-emcal and ileo-colie valves. The superior 
division inosculates with the colica dextra, and supplies the commencement of 
the colon. 

Fig. 207.—The Superior Mesenteric Artery and its Branches. 


The Coltcii Dextra arises from about the middle of the concavity of the supe¬ 
rior mesenteric artery, and passing beneath the peritoneum to the middle of the 
ascending colon, divides into two branches; a descending branch, which inoscu¬ 
lates with the ileo-colie ; and an ascending branch, which anastomoses with the 
colica media. These branches form arches, from the convexity of which vessels 
are distributed to the ascending colon. The branches of this vessel are covered 
with peritoneum only on their anterior aspect. 

The Colica Media arises from the upper part of the concavity of the superior 
mesenteric, and, passing forwards between the layers of the transverse meso-colon, 
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divides into two branches; the one on the right side inosculating with the colica 
dextra; that on the left side with the colica sinistra, a branch of the inferior 
mesenteric. From the arches formed by their inosculation, branches are distributed 
to the transverse colon. The branches of this vessel lie between two layers of 
peritoneum. 

Fig. 208 .—The Inferior Mesenteric Artery and its Branches. 


Inferior Mesenteric Artery. 

Tn order to expose this vessel, draw the small intestines and mesentery over to the right 
side ot the abdomen, raise the transverse colon towards the thorax, and divide the perito¬ 
neum covering the left side of the aorta. 

1 he Inferior M esenteric Artery (Fig. 208) supplies the descending and sigmoid 
flexure of the colon, and greater part ot the rectum. It is smaller than the supe¬ 
rior mesenteric; and arises from the left side of the aorta, between one and two inches 
above its division into the common iliacs. It passes downwards to the left iliac 
fossa, and then descends, between the layers of the mesorectum, into the pelvis, 
under the name of the superior hemorrhoidal artery . It lies at first in close 
relation with the left side of the aorta, and then passes in front of the left common 
iliac artery. Its branches are the 

Colica sinistra. Sigmoidea. 

Superior hemorrhoidal. 

The i'olica Sinistra passes behind the peritoneum, in front of the left kidney, to 
reach the descending colon, and divides into two branches; an ascending branch, 




IN F E R10 R M K S E N T EIIIC. 


373 


which inosculates with the coliea media; and a descending branch, which anasto¬ 
moses with the sigmoid artery. From the arches formed by these inosculations, 
branches are distributed to the descending colon. 

The Sigmoid Artery runs obliquely downwards across the Psoas muscle to the 
sigmoid flexure of the colon, and divides into branches which supply this part of 
the intestine; anastomosing above, with the colica sinistra ; and below, with the 
superior hemorrhoidal artery. This vessel is sometimes replaced by three or four 
small branches. 

The Superior Hemorrhoidal Artery , the continuation of the inferior mesen¬ 
teric, descends into the pelvis between the layers of the mesorectum, crossing, in 
its course, the ureter, and left common iliac artery and vein. Opposite the middle 
of the sacrum it divides into two branches, which descend one on each side of the 
rectum, where they divide into several small branches, which are distributed 
between the mucous and muscular coats of this tube, to near its lower end; anas¬ 
tomosing with each other, with the middle hemorrhoidal arteries, branches of 
the internal iliac, and with the inferior hemorrhoidal branches of the internal 
pudic. 

The student should especially remark, that the trunk of this vessel descends 
ah»ng the hack part of the intestine as far as the middle of the sacrum before it 
divides ; this is about a finger’s length or four inches from the anus. In disease 
of this tube, the rectum should never be divided beyond this point in that direction, 
for fear of involving this artery. 

The Suprarenal Arteries are two small vessels, which arise, one on each side 
of the aorta, opposite the superior mesenteric artery. They pass obliquely up¬ 
wards and outwards, to the under surface of the suprarenal capsules, to which thev 
are distributed, anastomosing with capsular branches from the phrenic and renal 
arteries. In the adult these arteries are of small size : in the foetus they arc as 
large as the renal arteries. 

The Renal Arteries are two large trunks, which arise from the sides of the 
aorta, immediately below the superior mesenteric artery. Each is directed out¬ 
wards, so as to form nearly a right angle with the aorta. The right one, longer 
than the left, on account of tlie position of the aorta, passes behind the inferior 
vena cava. The left is somewhat higher than the right. Previously to entering 
the kidney, each artery divides into four or five branches, which are distributed to 
its substance. At the lulus, these branches lie bet ween the renal vein and ureter, 
the vein being usually in front, the ureter behind. Each vessel gives off some small 
branches to the suprarenal capsules, the ureter, and to the surrounding cellular 
membrane and muscles. 

The Spermatic Arteries are distributed to the testes in the male, and to the 
ovaria in the female. They are two small slender vessels, of considerable length, 
which arise from the frofit of the aorta, a little below the renal arteries. Each 
artery passes obliquely outwards and downwards, behind the peritoneum, cross¬ 
ing the ureter, and resting on the Psoas muscle, the right spermatic lying 
in front of the inferior vena cava, the left behind the sigmoid flexure of the 
colon. On reaching the margin of the pelvis, each vessel passes in front of 
the corresponding external iliac artery, and takes a different course in the two 
sexes. 

Jn the Male , it is directed outwards, to the internal abdominal ring, and accom¬ 
panies the other constituents of the spermatic cord along the spermatic canal to 
the testes, where it becomes tortuous, and divides into several branches, two or 
three of which accompany the vas deferens, and supply the epididymis, anastomos¬ 
ing with the deferential artery; others pierce the hack part of the tunica albu- 
ginea, and supply the substance of the testis. At an early period of foetal life, 
"lien the testes lie by the side of the spine, below the kidneys, the spermatic arte¬ 
ries are short; but as these organs descend from the abdomen into the scrotum, 
they become gradually lengthened. 

In the Female , the spermatic arteries (ovarian) are shorter than in the male. 
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and do not pass out of the abdominal cavity. On arriving at the margins of the 
pelvis, they pass inwards, between the two laminae of the broad ligament of the 
uterus, to be distributed to the ovaries. One or two small branches supply the 
Fallopian tubes: another passes on to the side of the uterus, and anastomoses with 
the uterine arteries. Other offsets are continued along the round ligament, through 
the inguinal canal, to the integument of the labium and groin. 

The Phrenic Arteries are two small vessels, which present much variety in their 
origin. They may arise separately from the front of the aorta, immediately below 
the eooliac axis, or by a common trunk, which may spring either from the aorta 
or from the cceliac axis. Sometimes one is derived from the aorta, and the other 
from one of the renal arteries. In only one out of thirty-six cases did these arte¬ 
ries arise as two separate vessels from the aorta. They diverge from one another 
across the crura of the Diaphragm, and then pass obliquely upwards and outwards 
upon its under surface. The left phrenic passes behind the oesophagus, and runs 
forwards on the left side of the oesophageal opening. The right phrenic, passing 
behind the liver and inferior vena cava, ascends along the right side of the aper¬ 
ture for transmitting that vein. Near the back part of the central tendon, each 
vessel divides into two branches. The internal branch runs forwards to the ante¬ 
rior margin of the thorax, supplying the Diaphragm, and anastomosing with its 
fellow of the opposite side, and with the musculo-phrenic, a branch of tin* internal 
mammary. The external branch passes towards the side of the thorax, ami inoscu¬ 
lates with the intercostal arteries. The internal branch of the right phrenic gives 
off a few vessels to the inferior vena cava; and the left one some branches to the 
oesophagus. Each vessel also sends capsular branches to the suprarenal capsule 
of its own side. The spleen on the left side, and the liver on the right, also receive 
a few branches from these vessels. 

The Lumbar Arteries are analogous to the intercostal. They are usually four 
in number on each side, and arise from the back part of the aorta, nearly at right 
angles with that vessel. They pass outwards and backwards, around tlie sides of 
the body of the corresponding lumbar vertebra, behind the sympathetic nerve and 
the Psoas muscle: those on the right side being covered by the vena cava, and the 
two upper ones on each side by the crura of the Diaphragm. In the interval 
between the transverse processes of the vertebrae, each artery divides into a dorsal 
and an abdominal branch. 

1 he dorsal branch gives off, immediately after its origin, a spinal branch, which 
enters the spinal canal: it then continues its course backwards, between the trans- 
\ersc processes, and is distributed to the muscles and integument of the hack, its 
nullifications anastomosing with each other, and with the posterior branches of the 
intercostal arteries. 

1 he spinal branch , besides supplying offsets which run along the nerves to 
ihr dura mater and cauda equina, anastomosing with flic other spinal arteries, 
divides into two branches, one of which ascends on the posterior surface of the 
l*od\ of the vertebra above, and the other descends on the posterior surface of 
the body of the vertebra below, both vessels anastomosing with similar branches 
fiom neighboring spinal arteries. The inosculations of these vessels on each 
Mile, throughout the whole length of the spine, form a series of arterial arches 
behind the bodies of the vertebrae, which are connected with each other, and with 
i median longitudinal vessel, extending along the centre of the bodies of the ver- 
te >i«e, bj transverse branches. From these vessels offsets are distributed to the 
periosteum and bones. 

The abdominal branches pass outwards, behind the Quadratus lumborura, the 
lowest branch occasionally in front of that muscle, and, being continued between 
the a idominal muscles, anastomose with branches of the epigastric and internal 
mammary in front, the intcrcostals above , and those of the ilio-lumbar, and circum¬ 
flex iliac, below . 

I he Middle Sacral Artery is a small vessel, about the size of a crow-quill, 
which arises from the posterior part of the aorta, just at its bifurcation. It 
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descends upon the last lumbar vertebra, ami along the middle line of the anterior 
surface of the sacrum, to the upper part of the coccyx, where it terminates by 
anastomosing with the lateral sacral arteries. From it branches arise which 
run through the mesorectum, to supply the posterior surface of the rectum. 
Other branches arc given off on each side, which anastomose with the lateral sacral 
arteries, and send off small offsets which enter the anterior sacral foramina. 

Common Iliac Arteries. 

The abdominal aorta terminates by dividing into the two common iliac arteries. 
The bifurcation of this vessel usually takes place on the left side of the body of 
the fourth lumbar vertebra. This point corresponds to the left side of the umbili¬ 
cus, and is on a level with a line drawn across from one crista ilii to the other. 
The common iliac arteries are about two inches in length; diverging from the 
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termination of the aorta, they pass downwards and outwards to the margin <»{ the 
►elvis, and divide opposite the intervertebral substance between the last lum- 
ar vertebra and the sacrum, into two branches, the external and internal iliac 
arteries; the former supplying the lower extremity, the latter the viscera and 
parietes of the pelvis. 

The Right Common Iliac is somewhat longer than the left, and passes more o >- 
liijuely across the body of the last lumbar vertebra. It is covered in front by the 
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peritoneum, the intestines, the branches of the sympathetic nerve, and crossed, at its 
point of division, by the ureter. Behind, it is separated from the last lumbar ver¬ 
tebra by the two common iliac veins. On its outer side it is in relation with the vena 
cava, and right common iliac vein above, and the Psoas magnus muscle below. 

The Left Common Iliac is in relation in front with the peritoneum, branches of 
the sympathetic nerve, the rectum, and superior hemorrhoidal artery, and crossed 
at its point of bifurcation, by the ureter. The left common iliac vein lies partly 
on the inner side, and partly beneath the artery ; on its outer side, it is in relation 
with the Psoas magnus. 

Branches . The common iliac arteries give off small branches to the perito¬ 
neum, Psoa> muscles, ureters, and to the surrounding cellular membrane, and 
occasionally give origin to the ilio-lumbar, or renal arteries. 

Peculiarities. Its point of or if/in varies according to the bifurcation of the aorta. In 
three-fourths of a large number of cases, the aorta bifurcated either upon the fourth 
lumbar vertebra, or upon the intervertebral disc between it and the fifth ; one case in nine 
being below, and one in eleven above this point. In ten out of every thirteen cases, the 
vessel bifurcated within half an inch above or below the level of the crest of the ilium; 
more frequently below than above. % 

The point of division is subject to great variety. In two-thirds of a large number of 
cases.it was between the last lumbar vertebra and the upper border of the sacrum; in 
one case in eight being above, and in one in six below that point. The left common iliac 
artery divides lower down more frequently than the right. 

The relative leio/th, also, of the two common iliac arteries varies. The riirht common 
iliac was longest in sixty-three cases; the left, in fifty-two; whilst they were both equal in 
fifty-three. The length of the arteries varied in five-sevenths of the eases examined, from 
an inch and a half to three inches; in about half of the remaining cases, the artery was 
longer; and in the other hall, shorter; the minimum length being less than half an inch, 
the maximum, four and a half inches. In one instance, the right eomrnou iliac was found 
wanting, the external and internal iliacs arising directly from the aorta. 

Snn/ind Anatom//. The application of a ligature to the common iliac artery may be re¬ 
quired on account of aneurism or hemorrhage implicating the external or internal iliac, 
or on account of secondary hemorrhage after amputation of the thigh high up. It has been 
seen that the commencement of this vessel corresponds to the left side of the umbilicus 
on a level with a line drawn from the highest point of one iliac crest to the opposite one, 
and its course to a line extending from this point downwards towards the middle of Pou- 
part s ligament. 1 he line ot incision required in the first steps of an operation for securing 
this vessel, would materially depend upon the nature of the disease. If the surgeon select 
the iliac region, a curved incision, about five inches in length, may he made, commencing 
on the left side of the umbilicus, carried outwards towards the anterior superior iliac spine, 
and then along the upper border of Pouparts ligament, as far as its middle. But if the 
aneurismal tumor should extend high up in the abdomen, along the external iliac, it is 
better to select the side of the abdomen, approaching the artery from above, by making 
an incision from four to five inches in length, from about two inches above and to the left 
ol the umbilicus, carried outwards in a curved direction towards the lumbar region, and 
terminating a little below the anterior superior iliac spine. The abdominal muscles (in 
either case) having been cautiously divided in succession, the transversalis fascia must be 
carefully cut through, and the peritoneum, together with the ureter, separated from it and 
from the iliac fascia, and pushed aside; the sacro-iliac articulation must be felt for, and upon 
it the vessel will be felt pulsating, and may be fully exposed in close connection with its 
accompanying vein. On the right side, both common iliac veins, as well as the inferior vena 
cava, arc in close connection with the artery, and must he carefully avoided. On the left side, 
tie vein usually lies on the inner side, and behind the artery; but it occasionally happens 
that the two common iliac veins are joined on the left instead of the right side, which 
would add much to the difficulty ol an operation in such a case. If the common iliac artery 
is so sboit that danger is to be apprehended from secondary hemorrhage if a ligature is applied 
to it, it .would he preferable, in such a ease, to tie both the external and internal iliac near 
then origin. Ibis operation has been performed in several instances; in a few with success. 

Internal Iliac Artery. 

1 lie internal iliac artery supplies the walls and viscera of the pelvic cavity, the 
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generative organs, and inner side of the thigh. It is a short, thick vessel, smaller 
than the external iliac, and about an inch and a half in length, which arises at the 
point of bifurcation of the common iliac; and, passing downwards to the upper mar¬ 
gin of the great sacro-sciatic foramen, divides into two large trunks, an anterior 
and posterior; a partially obliterated cord, the hypogastric artery, extending from 
tlu* extremity of the vessel forwards to the bladder. 

Relations . In front* with the ureter, which separates it from the peritoneum. 
Behind , it is in relation with the internal iliac vein, the lumbo-sacral nerve, and 
Pyriform is muscle. By its outer side , near its origin, with the Psoas muscle. 

Plan of the Relations of the Internal Iliac Artery. 

In front. 

Peritoneum. 

Ureter. 


Behind. 

Internal iliac vein. 

Lumbo-sacral nerve. 

Pyriforrais muscle. 

In the fata*, the internal iliac artery (hypogastric) is twice as large as the ex¬ 
ternal iliac, aud appears the continuation of the common iliac. Passing forwards 
to the bladder, it ascends along the side of this viscus to its apex, to which it 
gives branches (superior vesical); it then passes upwards along the posterior part 
of the abdomen to the umbilicus, converging towards its fellow of the opposite 
side. Having passed through the umbilical opening, the two arteries twine around 
the umbilical vein, forming with it the umbilical cord; and ultimately, ramify in 
the substance of the placenta. That portion of the vessel placed within the abdo¬ 
men, is called the hypogastric artery ; and that external to that cavity, the umbi¬ 
lical artery. 

At birth , when the placental circulation ceases, that portion of the hypogastric 
artery which extends from the umbilicus to the apex of the bladder, contracts, and 
ultimately dwindles to a solid fibrous cord; the portion of the same vessel extend¬ 
ing from the apex of the bladder to within an inch and a half of its origin, is not 
totally impervious, though it. becomes considerably reduced in size ; and serves to 
convey blood to the bladder, under the name of the superior vesical artery. 

Peculiarities , as regards its length. In two-thirds of a large number of cases, the length 
of the internal iliac varied between an inch and an inch and a half; in the remaining third, 
it was more frequently longer than shorter, the maximum length being three inches, the 
minimum, half an inch. 

The lengths of the common and internal iliac arteries bear an inverse proportion to each 
other, the internal iliac artery being long when the common iliac is short, and vice versa. 

As regards its pi nee of division. The place of division of the internal iliac varies between 
the upper margin of the sacrum, and the upper border of the sacro-sciatic foramen. 

The arteries of the two sides in a series of cases often differed in length, but neither seemed 
constantly to exceed the other. 

Surgical Anatomy . The application of a ligature to the internal iliac artery may be re¬ 
quired in cases of aneurism or hemorrhage affecting one of its branches. This vessel may 
be secured by making an incision through the abdominal parietes in the iliac region, in a 
direction and to an extent similar to that for securing the common iliac; the transversalis 
fascia having been cautiously di\ided, and the peritoneum pushed inwards from the iliac ibssa 
towards the pelvis, the finger may feel the pulsation of the external iliac at the bottom of 
the wound; and, by tracing this vessel upwards, the internal iliac is arrived at, opposite the 
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saero-iliac articulation. It should be remembered that the vein lies behind, and on the ri-ht 
side a little external to the artery, and in close contact with it; the ureter and peritoneum 
which lie in front, must also be avoided. The decree of facility in applying a ligature to this 
vessel, will mainly depend upon its length. It has been seen, that in the great majority of the 
cases examined, the artery was short, varying from an inch to an inch and a half; in these 
cases, the artery is deeply seated in the pelvis; when, on the contrary, the vessel is longer, it is 
found partly above that cavity. If the artery is very short, which occasionally hajTpens, it 
would be preferable to apply a ligature to the common iliac, or upon the external and internal 
iliacs at their origin. 


Branches of the Internal Iliac 


From the Anterior Trank . 


From the Posterior Trank . 


In Female . 


Superior vesical. Gluteal. 

Inferior vesical. Ilio-lumbar. 

Middle hemorrhoidal. Lateral sacral. 

Obturator. 

Internal pudic. 

Sciatic, 
f Uterine. 

[ Vaginal. 

The Superior Vesical is that part of the foetal hypogastric artery which remains 
pervious after birth. It extends to the side of the bladder, distributing numerous 
branches to the body and fundus of this organ. From one of these a slender 
vessel is derived, which accompanies the vas deferens in its course to the testis, 
where it anastomoses with the spermatic artery. This is the artery of the vas 
deferens. Other branches supply the ureter. 

1 lie Middle Vesical, usually a branch of the superior, is distributed to the base 
oMne bladder, and under-surface of the vesiculse seminales. 

The Inferior Vesical arises from the anterior division of the internal iliac, in 
common with the middle hemorrhoidal, and is distributed to the base of the bladder, 
the prostate gland, and vesicuhe setuinales. Those branches distributed to the 
prostate communicate with the corresponding vessel of the opposite side. 

The Middle Hemorrhoidal Artery usually arises together with the preceding ves- 
sel - It. supplies the rectum, anastomosing with the other hemorrhoidal arteries. 

Jhe l ter me Artery passes downwards from the anterior trunk of the internal 
i me to the neck of the uterus. Ascending, in a tortuous course, on the side of 
tins vtscus, between the layers of the broad ligament, it distributes branches to its 
substance, anastomosing, near its termination, with a branch from the ovarian 
artery. Branches from this vessel are also distributed to the bladder and ureter. 

I be I aguial Artery is analogous to the inferior vesical in the male; it descends 
upon the vagina, supplying its mucous membrane, and sending branches to the neck 
of the bladder, and contiguous part of the rectum. 

i The Obturator Artery usually arises from the anterior trunk of the internal 
mac. frequently from the posterior. It passes forwards below the brim of the 
pi m.-. tu t !(• gioovc in the upper border of the obturator foramen, and escaping 
loin tie pe vie cavity through this aperture, divides into an internal and an ex- 
an.i naiu i. In tho pelvic cavity, this vessel lies upon the pelvic fascia, beneath 
the peritoneum, and a little below the obturator nerve; and whilst passing through 
the obturator foramen, is contained in an oblique canal, formed by the horizontal 

’ l ' in< 1 " * K 1’" ,es > ; *bove, and the arched border of the obturator membrane, 
below. 

Branches. Withm the pelvis, the obturator artery gives off an iliac branch to 
l*. 1 'l" " 11(1 applies the bone and tlic Tliacus muscle, and anastomoses 

until the mo-lumbar artery; a vesical branch, which runs backwards to supply 
the bladder; and a pubic branch, which is given off from the vessel just before it 
<i\(.- t ii pc vie cavity. It ascends upon the hack of the pubes, conitnu- 
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nicating with offsets from the epigastric artery, ami with the corresponding vessel 
of the opposite side. This branch is placed on the inner side of the femoral ring. 
External to the pelvis, the obturator artery divides into an external and an inter¬ 
nal branch, which arc deeply situated beneath the External obturator muscle, 
skirting the circumference of the obturator foramen, and anastomosing at the 
lower part of this aperture with each other, and with branches of the internal 
circumflex artery. 

The internal branch curves inwards along the inner margin of the obturator 
foramen, distributing branches to the Obturator muscles, Pectineus, Adductors, 
and Gracilis, and anastomoses with the external branch, and with the internal cir¬ 
cumflex artery. 

The external branch curves around the outer margin of the foramen, to the 
space between the Gemellus inferior and Quadratic femoris, where it anastomoses 
with the sciatic artery. It supplies the Obturator muscles, anastomoses, as it 
passes backwards, with the internal circumflex, and sends a branch to the hip 
joint through the cotyloid notch, which ramifies on the round ligament as far as 
the head of the femur. 

Peculiarities In two out of*every throe cases this vessel arises from the internal iliac ; 
in one case in .* 5 2 from the epigastric; and in about one in seventy-two cases by two roots 
from both vessels. It arises in about the same proportion from the external iliac artery. 
The origin of the obturator from the epigastric is not commonly found on both sides of the 
same body. 

When the obturator artery arises at the front of the pelvis from the epigastric, it descends 
almost vertically downwards to the upper part of the obturator foramen. The artery in this 
course usually descends in contact with the external iliac vein, and lies on the outer side of 
the femoral ring; in such cases it would not be endangered in the operation for femoral hernia. 
Occasionally, however, it curves inwards along the free margin of Giniberriat's ligament, and 
under such circumstances it would almost completely encircle the neck of a hernial sac (sup¬ 
posing a hernia to exist in such a case), and would be in great danger of being wounded if 
an operation was necessary. 

The Internal Pudic is the smaller of the two terminal branches of the anterior 
trunk of the internal iliac, and supplies the external organs of generation. It passes 
downwards and outwards to the lower border of the great sacro-sciatic foramen, 
and emerges from the pelvis between the Pyriformis and Coccvgeus muscles; it 
then crosses the spine of the ischium, and enters that cavity through the lesser 
sacro-seiatie foramen. The artery now crosses the Internal obturator muscle, to 
the ramus of the ischium, being covered by the obturator fascia, and situated 
about an inch and a half from the margin of the tuberosity : it then ascends for¬ 
wards and upwards along the ramus of the ischium, pierces the posterior layer of 
the deep perineal fascia, and runs forwards along the inner margin of the ramus 
of the pubes ; finally it perforates the anterior layer of the deep perineal fascia, 
and divides into its two terminal branches, the dorsal artery of the penis, and the 
artery of the corpus eavernosum. 

Relations. In the first part of its course, within the pelvis, it lies in front of the 
Pyriformis muscle and sacral plexus of nerves, and on the outer side of the rec¬ 
tum (on the left side). As it crosses the spine of the ischium, it is covered by 
the Glutivus maximus, and great sacro-seiatic ligament. And when it enters the 
pelvis, it lies on the outer side of the ischio-rectal fossa, upon the surface of the 
Obturator interims muscle, contained in a fibrous canal formed by the obturator 
fascia and the falciform process of the great sacro-seiatie ligament. It is accom¬ 
panied by the pudic veins, and the internal pudic nerve. 

Peculiarities. The internal pudic is sometimes smaller than usual, or fails to give off one 
or two of its usual branches ; in such cases, the deficiency is supplied by branches derived 
from an additional vessel, the accessory pudic, which generally arises from the pudic artery 
before its exit f.10111 the great sacro-seiatie foramen, and passes forwards near the base of the 
bladder, on the upper part of the prostate gland to the perinamra, where it gives off those 
branches usually derived from the pudic artery itself. The deficiency most frequently met 
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with, is that in which the internal pudic ends as the artery of the bulb ; the artery of the 
corpus cavernosuin and arteria dorsalis penis being derived from the accessory pudic. * Or the 
pudic may terminate as the superficial perineal, the artery of the bulb being derived, with 
the other two branches, from the accessory vessel. 

The relation of the accessory pudic to the prostate gland and urethra, is of the greatest 
interest in a surgical point of view, as this vessel is in danger of being wounded in the 
lateral operation of lithotomy. 

Branches. Within the pelvis, the internal pudic gives off several small branches, 
which supply the muscles, sacral nerves, and viscera in this cavity. Jn the peri - 
nceum the following branches arc given off. 

Inferior or external hemorrhoidal. Artery of the bulb. 

Superficial perineal. Artery of the corpus cavernosuin. 

Transverse perineal. Dorsal artery of the penis. 

The External Hemorrhoidal arc two or three small arteries, which arise from 
the internal pudic as it passes above the tuberosity of the ischium. Crossing the 
ischio-rectal fossa, they are distributed to the muscles and integument of the anal 
region. 

The Superficial Perineal Artery supplies the scrotum, and muscles, and integu¬ 
ment of the perinacum. It arises from the internal pudic, in front of the preceding 
branches, and piercing the lower border of the deep perineal fascia, runs across 
the transversus perinaei, and through the triangular space between the Accelerator 
urime and Erector penis, both of which it supplies, and is finally distributed to the 
skin of the scrotum and dartos. In its passage through the perinseum it lies 
beneath the superficial perineal fascia. 

The Transverse Perineal is a small branch, which arises either from* the internal 
pudic, or from the superficial perineal artery as it crosses the Transversus perinsei 
muscle. Piercing the lower border of the deep perineal fascia, it runs transversely 
inwards along the cutaneous surface of the Transversus perinsei muscle, which it 
supplies, as well as the structures between the anus and bulb of the urethra. 

'I lie Artery of the Pall is a large but very short vessel, arising from the internal 
pudic between the two layers of the deep perineal fascia and passing nearly trans¬ 
versely inwards, pierces the bulb of the urethra, in which it ramifies. It gives off 
a small branch which descends to supply Cowper’s gland. This artery is of consi¬ 
derable importance in a surgical point of view, as it is in danger of being wounded 
in the lateral operation of lithotomy, an accident usually attended with severe and 
alarming hemorrhage. This vessel is sometimes very small, occasionally wanting, 
or even double. It sometimes arises from the internal pudic earlier than usual, and 
crosses the perineum to reach the back part of the bulb. In such a case the vessel 
could hardly tail to be wounded in the performance of the lateral operation of 
lithotomy. If, on the contrary, it should arise from an accessory pudic, it lies 
more forward than usual, and is out of danger in the operation. 

I he Artery of the Corpus Cavernosxun, one of the terminal branches of the 
internal pudic, arises from that vessel while it is situated between the crus penis 
and the ramus of the pubes; piercing the crus penis obliquely, it runs forwards 
in the corpus eavernosum by the side of the septum peetiniforme, to which its 
branches are distributed. 

I he Dorsal Artery of the Penis ascends between the crus and pubic symphysis, 
and piercing the suspensory ligament, runs forwards on the dorsum of the penis to 
the glans, where it divides into two branches, which supply theglans and prepuce. 
On the dorsum of the penis, it lies immediately beneath the integument, parallel 
with the dorsal vein and corresponding artery of the opposite side. It supplies 
the integument and fibrous sheath of the corpus cavernosuin. 

1 lie Pudic Artery in the Female is smaller than in the male. Its 
origin and course ore similar, and there is considerable analogy in the distribution 
of its branches. 1 lie superficial artery supplies the labia pudenda ; the artery of 
the bulb supplies the erectile tissue of the bulb of the vagina, whilst the two ter- 
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minnl branches supply the clitoris; the artery of the corpus cavernosum, the 
cavernous body of the clitoris; and the arteria dorsalis clitoridis, the dorsum of 



Fig. *210.—'The Arteries of the Gluteal aiwl Posterior Femoral 
Region?. 


that organ. 

The Sciatic Artery (Fig. 

210), the larger of the two 
terminal branches of the 
anterior trunk of the in¬ 
ternal iliac, is distributed 
to the muscles on the back 
of the pelvis. It passes 
downwards to the lower 
part of the great sacro- 
sciatic foramen, behind the 
internal pudic, resting on 
the sacral plexus of nerves 
and Pyriformis muscle, and 
escapes from the pelvis be¬ 
tween the Pyriformis and 
Coccygeus. It then de¬ 
scends in the interval 
between the Trochanter 
major and tuberosity of the 
ischium, accompanied by 
the sciatic nerves, and 
covered in by the Glutseus 
maximus, and divides into 
branches, which supply the 
deep muscles at the back 
of the hip. 

Within the pelvis , it dis¬ 
tributes branches to the 
Pyriformis, Coccygeus, and 
Levator ani muscles ; some 
hemorrhoidal branches, 
which supply the rectum, 
and occasionally take the 
place of the middle hemor¬ 
rhoidal artery; and vesical 
branches to the base and 
neck of the bladder, vesi¬ 
cate seminales, and pros¬ 
tate gland. External to the 
pelvis , it gives oft’the coccy¬ 
geal, inferior gluteal, comes 
nervi ischiadici, muscular, 
and articular branches. 

The Coccygeal Branch 
runs inwards, pierces the 
great sacro-sciatic liga¬ 
ment, and supplies the 

Glut&us maximus, the integument, and other structures on the posterior surface of 
the coccyx. 

The Inferior Gluteal Branches , three or four in number, supply the Glut sens 
maximus muscle. 


PuptrUnUrndl 




Icrfomtiny 


InJcrurPcrfimtin^ 


Termination tf 

.II9FUNI. 


iroertor Muscular 


External Articular 


. Inferior Mtucular 


The Comes Nervi Ischiadici is a long slender vessel, which accompanies the 
great sciatic nerve for a short distance ; it then penetrates it, and runs in its sub¬ 
stance to the lower part of the thigh. 
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The Muscular Brunches supply the muscles on the back part of the hip, anas¬ 
tomosing with the gluteal, internal and external circumflex, and superior perfo¬ 
rating arteries. 

Some articular branches are also distributed to the capsule of the hip joint. 

The Gluteal Artery is the largest branch of the internal iliac, and appears to 
be the continuation of the posterior division of that vessel. It is a short thick 
trunk, which passes downwards to the upper part of the great sacro-sciatic 
foramen, escapes from the pelvis above the upper border of the Pyriformis muscle, 
and immediately divides into a superficial and deep branch. Within the pelvis, it 
gives off a few muscular branches to the Iliacus, Pyriformis, and Obturator 
interims, and, just previous to quitting that cavity, a nutritious artery, which 
enters the ilium. 

The superficial branch passes beneath the Glutieus maximus, and divides into 
numerous branches, some of which supply this muscle, whilst others perforate its 
tendinous origin, and supply the integument of the posterior surface and side 
of the sacrum, anastomosing with the posterior branches of the sacral arteries. 

The deep branch runs between the Glutieus medius and minimus, and subdi¬ 
vides into two. Of these, the superior division , containing the original course of 
the vessel, passes along the upper border of the Glutieus minimus to the anterior 
superior spine of the ilium, anastomosing with the circumflex iliac and ascending 
branches of the external circumflex artery. The inferior division crosses the 
Glutieus minimus obliquely to the trochanter major, distributing branches to the 
Glutiei muscles, and inosculates with the external circumflex artery. Some branches 
pierce the Glutieus minimus to supply the hip joint. 

The lliodumbar Artery ascends beneath the Psoas muscle and external iliac 
vessels, to the upper part of the iliac fossa, where it divides into a lumbar and an 
iliac branch. 

The lumbar branch supplies the Psoas and Quadratus lumborum muscles, anas¬ 
tomosing with the left lumbar artery, and sends a small spinal branch through 
the intervertebral foramen, between the last lumbar vertebra and the sacrum, 
into the spinal canal, to supply the spinal cord and its membranes. 

The iliac branch descends to supply the Iliacus interims, some offsets running 
between the muscle and the bone, one of which enters an oblique canal to supply 
the diploe, whilst others run along the crest of the ilium, distributing branches to 
the Gluteal and Abdominal muscles, and anastomosing in their course with the 
gluteal, circumflex ilii, external circumflex, and epigastric arteries. 

The Lateral Sacral Arteries are usually two in number on each side, superior 
and inferior. 

The superior , which is of large size, passes inwards, and after anastomosing with 
branches from the middle sacral, enters the first or second sacral foramen, is dis¬ 
tributed to tin* contents of the sacral canal, and escaping by the corresponding 
posterior sacral foramen, supplies the skin and muscles on the dorsum of the sacrum. 

J lie inferior branch passes obliquely across the front of the Pyriformis muscle 
and sacral nerves to the inner side of the anterior sacral foramina, descends 
on the front of the sacrum, and anastomoses over the coccyx with the sacra media 
and opposite lateral sacral arteries. In its course, it gives off branches, which 
enter the anterior sacral foramina; these after supplying the bones and membranes 
of the interior of the spinal canal, escape by the posterior sacral foramina, and are 
distributed to the muscles and skin on the dorsal surface of the sacrum. 

External Iliac Artery. 

I lie external iliac artery is the chief vessel which supplies the lower limb. It 
is larger in the adult than the internal iliac, and passes obliquely downwards and 
outwards along the inner border of the Psoas muscle, from the bifurcation of the 
common iliac to the femoral arch, where it enters the thigh, and becomes the 
femoral artery. The course of this vessel would be indicated by a line drawn 
from the left side of the umbilicus to a point midway between the anterior superior 
spinous process of the ilium and the symphysis pubis. 
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Relation*. In front, with t lie peritoneum, subperitoneal areolar tissue, the intes¬ 
tines, ami a thin layer of fascia, derived from the iliac fascia, which surrounds the 
artery and vein. At its origin it is occasionally crossed by the ureter. The 
spermatic vessels descend for some distance upon it near its termination, and it is 
crossed in this situation by a branch of the genito-crural nerve and the circumflexa 
iiii vein; the vas deferens curves down along its inner side. Behind, it is in rela¬ 
tion with the external iliac vein, which, at the femoral arch, lies at its inner side; 
on the left side the vein is altogether internal to the artery. Externally , it rests 
against the Psoas muscle, from which it is separated by the iliac fascia. The 
artery rests upon this muscle near Poupart’s ligament. Numerous lymphatic ves¬ 
sels and glands are found lying on the front and inner side of the vessel. 

Plan of the Relations of the External Iliac Artery. 


Near 

Poupart’s 

Ligament. 

Outer side. 


In front. 

Peritoneum, intestines, and iliac fascia. 
Spermatic vessels. 

Genito-crural Nerve. 

Circumflexa ilii vein. 

Lymphatic vessels and glands. 

Inner side. 


Psoas inagnus. External iliac vein and vas deferens 

Iliac fascia. external a t f emora j arc b. 



Behind. 


External iliac vein. 

Suryical Anatomy. The application of a ligature to the external iliac maybe required in 
cases of aneurism of the femoral artery, or in cases of secondary hemorrhage, after the 
latter vessel has been tied tor popliteal aneurism. This vessel may he secured in any part 
of its course, excepting near its upper end, on account of the circulation through the internal 
iliac, and near its lower end, on account of the origin of the epigastric and circumflex 
vessels. One of the chief points in the performance of the operation is to secure the vessel 
without injury to the peritoneum. The patient having been placed in the recumbent posi¬ 
tion, an incision should be made, commencing about an inch above and to the inner side of 
the anterior superior spinous process of the ilium, and running downwards and outwards to 
the outer end of Poupart’s ligament, and parallel with its outer half, to a little above its 
middle. The abdominal muscles and transversalis fascia having been cautiously divided, the 
peritoneum should be separated from the iliac fossa and pushed towards the pelvis; and on 
introducing the linger to the bottom of the wound the artery may be felt pulsating along the 
inner border of the Psoas muscle. The external iliac vein is situated along the inner side of 
the artery, and must be cautiously separated from it by the finger-nail, or point of the knife, 
and the aneurism-needle should be introduced on the inner side, between the artery and vein. 


Branches. Besides several small branches to the Psoas muscle and the neighbor¬ 
ing lymphatic glands, the external gives off two branches of considerable size, the 
Epigastric. Circumflexa ilii. 

The Epigastric Artery arises from the external iliac, a few lines above Poupart’s 
ligament. It at first descends to reach this ligament, and then ascends obliquely 
upwards and inwards between the peritoneum and transversalis fascia, to the 
margin of the sheath of the Rectus muscle. Having perforated the sheath near 
its lower third, it ascends vertically upwards behind the Rectus, to which it is 
distributed, dividing into numerous branches, which anastomose above the umbi¬ 
licus with the terminal branches of the internal mammary and inferior intercostal 
arteries. It is accompanied by two veins, which usually unite into a single trunk 
before their termination in the external iliac vein. As this artery ascends from 
Poupart’s ligament to the Rectus, it lies behind the inguinal canal, to the inner 
side of the internal abdominal ring, and immediately above the femoral ring, the 
vas deferens in the male, and the round ligament in the female, crossing behind 
the artery in descending into the pelvis. 
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Branches . The branches of this vessel are the cremasteric , which accompanies 
the spermatic cord, and supplies the Cremaster muscle, anastomosing with the 
spermatic artery; a pubic branch , which runs across Poupart’s ligament, and then 
descends behind the pubes to the inner side of the crural ring, and anastomoses 
with offsets from the obturator artery; muscular branches , some of which are dis¬ 
tributed to the abdominal muscles and peritoneum, anastomosing with the lumbar 
and eircumflexa ilii arteries; others perforate the tendon of the External oblique 
and supply the integument, anastomosing with branches of the external epigastric. 

Peculiarities. The origin of the epigastric may take place from any part of the external 
iliac between Poupart’s ligament and two inches and a half above it ; or it may arise below 
this ligament, from the femoral, or from the deep femoral. 

Union with Branches. It frequently arises from the external iliac* by a common trunk 
with the obturator. Sometimes the epigastric arises from the obturator, the latter vessel 
being furnished by the internal iliac, or the epigastric may be formed of two branches, one 
derived from the external iliac, the other from the internal iliac. 

The Circumflex Iliac Artery arises from the outer side of the external iliac, 
nearly opposite the epigastric artery. It ascends obliquely outwards behind Pou- 
part’s ligament, and runs along the inner surface of the crest of the ilium to about 
its middle, where it pierces the Trans versalis, and runs backwards between this 
muscle and the Internal oblique, to anastomose with the ilio-lumbar and gluteal 
arteries. Opposite the anterior superior spine of the ilium, it gives off a large 
branch, which ascends between the Internal oblique and Transversalis muscles, 
supplying them and anastomosing with the lumbar and epigastric arteries. The 
circumflex iliac artery is accompanied by two veins, which are united into a single 
trunk; this crosses the external iliac artery just above Poupart’s ligament, and 
enters the external iliac vein. 


Femoral Artery. 

The femoral artery is the continuation of the external iliac. It commences 
immediately beneath Poupart’s ligament, midway between the anterior superior 
spine of the ilium aud the symphysis pubis, and passing down the forepart and 
inner side of the thigh, terminates at the opening in the Adductor magnus, at the 
junction of the middle with the lower third of the thigh, where it becomes the 
popliteal artery. A line drawn from a point midway between the anterior superior 
spine of the ilium and the symphysis of the pubes to the inner side of the internal 
condyle of the femur, will be nearly parallel with the course of this artery. This 
vessel, at the upper part of the thigh, lies a little internal to the head of the femur; 
in the lower part ot its course, on the inner side of the shaft of this bone, and 
between these two points the vessel is separated from the bone by a considerable 
interval. 

In the upper third of the thigh tbe femoral artery is very superficial, being covered 
by the integument, inguinal glands, and by the superficial and deep fasciae, and is 
contained in a triangular space, called u Scarpa’s triangle.” 

Scarpa s Triangle. Scarpa’s triangle corresponds to the depression seen imme¬ 
diately below the fold of the groin. Ii is a triangular space, the apex of which is 
directed downwards, and the sides of which are formed externally by the Sartorius, 
internally by the Adductor longus, and the base by Poupart’s ligament. The 
floor of this space is formed from without inwards by the Iliacus, Psoas, Pectineus, 
Adductor longus, and a small part of the adductor brevis muscles; and it is 
divided into two nearly equal parts by the femoral artery and vein, which extend 
from the middle of its base to its apex: the artery giving off in this situation its 
cutaneous and profunda branches, the vein receiving the deep femoral and internal 
saphena veins. In this space, the femoral artery rests on the inner margin of the 
Psoas muscle, which separates it from the capsular ligament of the hip joint. 
The artery in this situation is crossed in front by the crural branch of the genito- 
crural nerve, and behind by the branch to the Pectineus from tbe anterior crural. 
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Fiy. 211. Surgical Anatomy of the Femoral Artery. 


The femoral vein lies at 
its inner side, between the 
margins of the Pectineus 
and Psoas muscles. The 
anterior crural nerve lies 
about half an inch to the 
outer side of the femoral 
artery, deeply imbedded 
between the Iliacus and 
Psoas muscles; and on the 
Iliacus muscle, internal to 
the anterior superior spi¬ 
nous process of the ilium, 
is the external cutaneous 
nerve. The femoral artery 
and vein are inclosed in a 
strong fibrous sheath, form¬ 
ed by fibrous and cellular 
tissue, and by a process of 
fascia sent inwards from 
the fascia lata: the vessels 
are separated, however, 
from one another by thin 
fibrous partitions. 

In the middle third of 
the thigh, the femoral ar¬ 
tery is more deeply seated, 
being covered by the in¬ 
tegument, the superficial 
ami deep fascia?, and the 
Sartorius, and is contained 
in an aponeurotic canal, 
formed by a dense fibrous 
band which extends trans¬ 
versely from the Vastus 
interuus to the tendons of 
the Adductor longus and 
magnus muscles. In this 
part of its course it lies 
in a depression, bounded 
externally by the Vastus 
interims, internally by the 
Adductor longus and Ad¬ 
ductor magnus. The fe¬ 
moral vein lies on the 
outer side of the artery, 
in close apposition with it, 
and, still more externally, 
is the internal (long) saphenous nerve. 

Relations. From above downwards* the femoral «mi 
muscle, which separates it from the margin of the pelvi 
ol the hip ; it is next separated from the Pectineus, by the profunda vessels and 
femoral vein ; it then lies upon the Adductor longus; and lastly, upon the tendon 
of the Adductor magnus, the femoral vein being interposed. ‘ To its inner side* 
it is in relation, above, with the femoral vein, and, lower down, with the Adductor 
longus, and Sartorius. To its outer side* the Vastus interims separates it from the 
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artery rests upon the Psoas 
pelvis and capsular ligament 


femur, in the lower part of its course. 
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The femoral rein, at Poupart’s ligament, lies close to the inner side of the artery, 
separated from it by a thin fibrous partition, but, as it descends, gets behind it, 
and then to its outer side. 

The internal snphenoWt nerve is situated on the outer side of the artery, in the 
middle third of the thigh, beneath the aponeurotic covering, but not within the 
sheath of the vessels. Small cutaneous nerves cross the front of the sheath. 

Peculiarities. Douhb femoral reunited. Four cases are at present recorded, in which the 
femoral artery divided into two trunks below the origin of the Profunda, and became reunited 
near the opening in (lie Adductor magims, so as to form a single popliteal artery. One of 
them occurred in a patient operated upon for popliteal aneurism. 

Change of Position. A similar number of cases have been recorded, in which the femoral 
artery was situated at the hack of the thigh, the vessel being continuous above with the in¬ 
ternal iliac, escaping from the pelvis through the great sacro-sciatic foramen, and accompany¬ 
ing the great sciatic nerve to the popliteal space, where its division occurred in the usual 
manner. 

Position o f the rein . The femoral vein is occasionally placed along the inner side of the 
artery, throughout the entire extent of Scarpa’s triangle; or it may be slit, so that a lar^e 
vein is placed on each side of the artery for a greater or less extent. 

Or it/in of the profunda. This vessel occasionally arises from the inner side, and more 
rarely, from the back of the common trunk; but the more important peculiarity, in a sur¬ 
gical point of view, is that which relates to the height at which the vessel arises from the 
femoral. In three-fourths of a large number of cases, it arose between one and two inches 
below Poupart’s ligament; in a few cases, the distance was less than an inch; more rarely, 
opposite the ligament; and in one case, above Poupart’s ligament, from the external iliac! 
Occasionally, the distance between the origin of the vessel and Poupart’s ligament exceeds 
two inches, and in one case it was found to be as much as four inches. 

Surgical Anatomy. Compression of the femoral artery, which is constantly requisite iu 
amputations, or other operations on the lower limb, is most effectually made immediately below 
Poupart s ligament In this situation, the artery is very superficial, and is merely separated 
from the margin of the acetabulum and front of the head of the femur, by the Psoas muscle; 
so that the surgeon, by means of his thumb, or any other resisting body, may effectually con¬ 
trol the circulation through it. This vessel may also be compressed in the middle third of 
the thigh, by placing a compress over the artery, beneath the tourniquet, and directing the 
pressure from within outwards, so as to compress the vessel on the inner side of the shaft of 
the femur. 

i he application of a ligature to the femoral artery may he required in cases of wound or . 
aneurism of the arteries of the leg, ot the popliteal or femoral; and the vessel may be exposed 
and tied in any part of its course. 'I he great depth of this vessel in the middle of the thigh, 
its close connection with important structures, and the density of its sheath, render the ope¬ 
ration in this situation one of much greater difficulty than the application of a ligature in the 
upper part of its course, where it is more superficial. 

Ligature of the femoral artery, within two inches of its origin, is usually considered very 
unsafe, on account of the connection of large branches with it' the epigastric and circumflex 
iliac arising just above its origin; the profunda, from one to two inches below; occasionally, 
also, one ot the circumflex arteries arises from the vessel in the interspace between these. 

I he profunda sometimes arises higher than the point above mentioned, and rarelv between 
two or three inches (in one case four) below Poupart’s ligament. It would appear, then, 
t ut the most favorable situation for the application of a ligature to this vessel, is between 
out or five inches from its point of origin. In order to expose the artery in this situation, 
an incision, between two and three inches long, should be made in the course of the vessel, 
the patient lying in the recumbent position, with the limb slightly flexed and abducted. A 
arge vein is frequently met with, passing in the course of the artery to join the saphena; 
this must be avoided, and the fascia lata having been cautiously divided, and the Sartorius 
exposed, this muscle must be drawn outwards, in order to fully expose the sheath of the 
vessels. he finger being introduced into the wound, and the pulsation of the artery felt, 
the sheath should be divided over it to a sufficient extent to allow of the introduction of the 
ligature, but no further; otherwise, the nutrition of the coats of the vessel may be interfered 
with, or muscular branches which arise from the vessel at irregular intervals may be divided. 

In this part of the operation, a small nerve which crosses the sheath should be avoided. The 
aneurism needle must be carefully introduced and kept close to the artery, to avoid the femoral 
vein, which lies behind the vessel in this part of its course. 
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To expose the artery in the middle of the thigh, an incision should be made through 
the integument, between three and four inches in length, over the inner margin of the 
Sartorius, taking care to avoid the internal saphena vein, the situation of which may be 
previously known by compressing it higher up in the thigh. The fascia lata having been 
divided, and the Sartorius muscle exposed, it should be drawn outwards, when the strong 
fascia which is stretched across from the Adductors to the Vastus intern us, will he ex¬ 
posed, and must be freely divided; the sheath of the vessels is now seen, and must be 
opened, and the artery secured by passing the aneurism-needle between the vein and artery, 
in the direction from within outwards. The femoral vein in this situation lies on the outer 
side of the artery, the long saphenous nerve on its anterior and outer side. 

It has been seen that the femoral artery occasionally divides into two trunks, below 
the origin ol the profunda. If, in the operation for tying the femoral, two vessels are 
met with, the surgeon should alternately compress each, in order to ascertain which vessel 
is connected with the aneurismal tumor, or with the bleeding from the wound, and that 
one only tied which controls it. If, however, it is necessary to compress both vessels 
before the circulation in the tumor is controlled, both should be tied, as it would be probable 
that they became reunited, as is mentioned above. 

Branches!. The branches of the femoral artery are the 

Superficial epigastric. 

Superficial circumflex iliac. 

Superficial external pudic. 

Deep external pudic. 

j External circumflex. 

Profunda. Internal circumflex. 

I Three perforating. 

Muscular. 

Anastomotica magna. 

The Superficial Epigastric arises from the femoral, about half an inch below 
Poupart’s ligament, and, passing through the saphenous opening in the fascia lata, 
ascends on to the abdomen, in the superficial fascia covering the External oblique 
muscle, nearly as high as the umbilicus. It distributes branches to the inguinal 
glands, the superficial fascia and integument, anastomosing with branches of the 
deep epigastric, ami internal mammary arteries. 

The Superficial Circumflex Iliac, the smallest of the cutaneous branches, 
arises close to the preceding, and, piercing the fascia lata, runs outwards, parallel 
with Poupart’s ligament, as far as the crest of the ilium, dividing into branches 
which supply the integument of the groin, the superficial fascia, and inguinal 
glands, anastomosing with the deep circumflex iliac, and with the gluteal and 
external circumflex arteries. 

The Superficial External Pudic (superior) arises from the inner side of the 
femoral artery, close to the preceding vessels, and, after piercing the fascia lata 
at the saphenous opening, passes inwards, across the spermatic cord, to be dis¬ 
tributed to the integument of the lower part of the abdomen, and of the penis 
and scrotum in the male, and to the labia in the female, anastomosing with 
branches of the internal pudic. 

The Deep External Pudic (inferior), more deeply seated than the preceding, 
passes inwards on the Pectineus muscle, covered by the fascia lata, which it 
pierces opposite the ramus of the pubes, its branches being distributed in the 
male, to the integument of the scrotum and perinaeum, and in the female to the 
labium, anastomosing with branches of the superficial perineal artery. 

The Profunda Femoris (deep femoral artery) nearly equals the size of the 
superficial femoral. It arises from the outer and back part of the femoral artery, 
from one to two inches below Poupart’s ligament. It at first lies on the outer 
side of the superficial femoral, and then passes beneath it and the femoral vein to 
the inner side of the femur, and terminates at the lower third of the thigh in a 
small branch, which pierces the Adductor magnus, to be distributed to the Flexor 
muscles, on the posterior part of the thigh, anastomosing with branches of the 
popliteal and inferior perforating arteries. 
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Relations. Behind , it lies first upon tlie Iliacus, and then on the Adductor bre¬ 
vis and Adductor magnus muscle. In front, it is separated from the femoral artery; 
above, by the femoral and profunda veins : and beloiv, by the Adductor longus. On 
its outer side, the insertion of the Vastus interims separates it from the femur. 

Plan of the Relations of the Profunda Artery. 

Li front. 

Femoral and profunda veins. 

Adductor longus. 

Outer side . 

Vastus Intern us 


Behind . 

Iliacus. 

Adductor brevis. 

Adductor magnus. 

The External Circumflex A rtery supplies the muscles on the front of the thigh. It 
arises from the outer side of the profunda, passes horizontally outwards, between 
the divisions of the anterior crural nerve, and beneath the Sartovius and Rectus 
muscles, and divides into three sets of branches, ascending, transverse, and descending. 

The ascending branches pass upwards, beneath the Tensor vagime femoris muscle, 
to the outer side of the hip, anastomosing with the terminal branches of the gluteal 
and circumflex iliac arteries. 

The descending branches, three or four in number, pass downwards, beneath 
the Rectus, upon the Vasti muscles, to which they are distributed, one or two 
passing beneath the Vastus externus as far as the knee, anastomosing with the 
superior articular branches of the popliteal artery. 

The transverse branches , the smallest and least numerous, pass outwards over 
the Cruneus, pierce the Vastus externus, and wind around the femur to its back 
part, just below the great trochanter, anastomosing at the hack of the thigh with 
the internal circumflex, sciatic, and superior perforating arteries. 

The Internal Circumflex Artery, smaller than the external, arises from the 
inner and hack part of the profunda, and winds around the inner side of the 
femur, between the Pectineus and Psoas muscles. On reaching the tendon of the 
Obturator externus, it divides into two branches; one, ascending, is distributed to 
the Adductor muscles, the Gracilis, and Obturator externus, anastomosing with 
the obturator artery, a descending branch which passes beneath the Adductor 
brevis, to supply it and the great Adductor; the continuation of the vessel passing 
backwards, between the Quudratus femoris and upper border of the Adductor 
magnus, anastomosing with the sciatic, external circumflex, and superior perfora¬ 
ting arteries. Opposite the hip joint, this branch gives off an articular vessel, which 
enters the joint beneath the transverse ligament; and, after supplying the adipose 
tissue, passes along the round ligament to the head of the hone. 

The Perforating arteries (Fig. 210), usually three in number, are so called from 
their perforating the tendons of the Adductor brevis and magnus muscles to reach 
the back of the thigh. 

The First or Superior Perforating Artery passes backwards between the Pec¬ 
tineus and Adductor brevis (sometimes perforates the latter); it then pierces 
the Adductor magnus close to the linca aspera, and divides into branches which 
supply both Adductors, the Riccps, and Glutaeus maximus muscle; anastomosing 
with the sciatic, internal circumflex, and middle perforating arteries. 

The Second or Middle Perforating Artery , larger than the first, passes through 
the tendons of the Adductor brevis and Adductor magnus muscles; divides 
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into ascending and descending branches, which supply the flexor muscles of the 
thigli: anastomosing with the superior and inferior perforantes. The nutrient 
artery of the femur is usually given oif from this branch. 

The Third or Inferior Perforating Artery is given off below the Adductor 
brevis; it pierces the Adductor magnus, and divides into branches which supply 
the flexor muscles of the thigh; anastomosing with the perforating arteries, above, 
and with the terminal branches of the profunda, below. 

Muscular Branches are given off from this vessel throughout its entire course. 
They vary from two to seven in number, and supply chiefly the Sartorius and 
Vastus interims. 

The Anastomotica Magna arises from the femoral artery just before it passes 
through the tendinous opening in the Adductor magnus muscle, and divides into a 
superficial and deep branch. 

The superficial branch accompanies the long saphenous nerve, beneath the 
Sartorius, and piercing the fascia lata, is distributed to the integument. 

The deep branch descends in the substance of the Vastus interims, lying in front 
of the tendon of the Adductor magnus, to the inner side of the knee, where it 
anastomoses with the superior internal articular artery and recurrent branch of the 
anterior tibial. A branch from this vessel crosses, outwards above the articular 
surface of the femur, forming an anastomotic arch with the superior external arti¬ 
cular artery, and supplies branches to the knee joint. 

Popliteal Artery. 

The popliteal artery commences at the termination of the femoral, at the 
opening in the Adductor magnus, and passing obliquely downwards and outwards 
behind the knee joint, to the lower border of the Popliteus muscle, divides into the 
anterior and posterior tibial arteries. Through this extent the artery lies in the 
popliteal space. 

The Popliteal Space. 

Dissection. A vertical incision about eight inches in length should be made along the back 
part of the knee joint, connected above and below by a transverse incision passing from the 
inner to the outer side of the limb. The flaps of integument included between these inci¬ 
sions should be reflected in the direction shown in Fig. 171 . 

On removing the integument, the superficial fascia is exposed, and ramifying in 
it along the middle line are found some filaments of the small sciatic nerve, and 
towards the inner part, some offsets from the internal cutaneous nerve. 

The superficial fascia having been removed, the fascia lata is brought into view. 
In this region it is strong and dense, being strengthened by transverse fibres, and 
firmly attached to the tendons on the inner and outer sides of the space. It is 
perforated below by the external saphena vein. This fascia having been reflected 
hack in the same direction as the integument, the small sciatic nerve and ex¬ 
ternal saphena vein are seen immediately beneath it, in the middle line. If the 
loose adipose tissue is now removed, the boundaries and contents of the space may 
he examined. 

Boundaries. The popliteal space, or the ham, occupies the lower third of the 
thigh and the upper fifth of the leg; extending from the aperture in the Adductor 
magnus, to the lower border of the Popliteus muscle. It is a lozenge-shaped 
s pace, being widest at the hack part of the knee joint, and deepest above tin* arti¬ 
cular end of the femur. It is bounded, externally, above the joint, by the Biceps, 
.!nd below the articulation, by the Plantaris and external head of the Gastroc¬ 
nemius. Internally, above the joint, by the Semimembranosus, Semitendinosus, 
Gracilis, and Sartorius; below the joint, by the inner head of the Gastrocnemius. 

Above, it is limited by the apposition of the inner and outer hamstring muscles; 
below, by tlie junction of the two heads of the Gastrocnemius. The floor is formed 
by the lower part of the posterior surface of the shaft of the femur, the posterior 
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ligament of the knee joint, the upper end of the tibia, and the fascia covering the 
Popliteus muscle, and the space is covered in by the fascia lata. 

Contents. It contains the popliteal vessels and their branches, together with the 
termination of the external saphena vein, the internal and external popliteal nerves 
and their branches, the small sciatic nerve, the articular branch from the obturator 
nerve, a few small lymphatic glands, and a considerable quantity of loose adipose 
tissue. 

Position of contained parts. The internal popliteal nerve descends in the middle 
line of the space, lying superficial, and a little external to the vein and arterv. 
The external popliteal nerve descends on the outer side of the space, lying close 
to the tendon of the Biceps muscle. More deeply at the bottom of the space are 
the popliteal vessels, the vein lying superficial and a little external to the artery, 
to which it is closely united by dense areolar tissue; sometimes the vein is placed 
on the inner instead of the outer side of the artery; or the vein may be double, 
the artery then lies between them, the two veins being usually connected by short 
transverse branches. More deeply, and close to the surface of the bone, is the 
popliteal artery, and passing off from it at right angles are its articular branches. 
The articular branch from the obturator nerve descends upon the popliteal arterv 
to supply the knee; and deeply in the space is an articular filament occasionally 
derived from the great sciatic nerve. The popliteal lymphatic glands, four or five 
in number, arc found surrounding the artery; one usually lies superficial to the 
vessel, another is situated between it and the bone, and the rest are placed on 
either side of it. In health, these glands are small; but when enlarged and indu¬ 
rated from inflammation, the pulsation communicated to them from the popliteal 
artery makes them resemble so closely an aneurismal tumor, that it requires a 
very careful examination to discriminate between them. 

The Popliteal Artery (Fig. 212), in its course downwards from the aperture in 
the Adductor magnus, to the lower border of the Popliteal muscle, rests first on the 
inner, and then on the posterior surface of the femur; in the middle of its course, 
on the posterior ligament of the knee joint; and below on the fascia covering the 
Popliteus muscle. Superficially y it is covered, above, by the Semimembranosus; 
in the middle of its course, by a quantity of fat, which separates it from the deep 
fascia and integument; and below, it is overlapped by the Gastrocnemius, Plan- 
taris, and Soleus muscles, the popliteal vein and the internal popliteal nerve. 
The popliteal vein, which is intimately attached to the artery* lies superficial and 
external to it, until near its termination, when it crosses it and lies to its inner 
side. The popliteal nerve is still more superficial and external, crossing, however, 
the artery below the joint, and lying on its inner side. Laterally, it is bounded 
by the muscles which form the boundaries of the popliteal space. 

Peculiarities m point of division. Occasionally the popliteal artery divides prematurely 
into its terminal branches; this division occurs most frequently opposite the knee joint 

i n usual branches. This artery sometimes divides into the anterior tibia! and peroneal, 
the posterior tibial being wanting, or very small. In a single ease, this artery divided into 
three branches, the anterior and posterior tibial, and peroneal. 

burg no l Anatomy. Ligature of the popliteal artery is required in cases of wound of that 
vessel, but for aneurism of the posterior tibial, it is preferable to tie the superficial femoral. 
I he popliteal may be tied in the upper or lower part, of its course ; but in the middle of the 
space the operation is attended with considerable difficulty, from the ureat depth of the 
artery, and from the extreme degree of tension of its lateral boundaries. 

In order to expose the vessel in the upper part of its course, the patient should be placed 
in the prone position, with the limb extended. An incision about three inches in length 
should then be made through the integument, along the posterior margin of the Semimem¬ 
branosus, and the fascia lata having been divided, this muscle must he drawn inwards, when 
the pulsation of the vessel will he detected with the finger; the nerve lies on the outer or 
fibular side ol the artery, the vein, superficial and also to its outer side; having cautiously 
separated it from the artery, the aneurism-needle should he passed around the latter vessel 
from without inwards. 

lo expose the vessel in the lower part of its course, where the artery lies between the 
two heads ol the Gastrocnemius, the patient should be placed in the same position as in 
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Fig. ’212.—The Popliteal, Posterior Tibial, 
a lit I Peroneal Arteries. 


the preceding operation. An incision should then be made through the integument in the 
middle line, commencing opposite the bend of the knee joint, care being taken to avoid the 
external Saphena vein and nerve. After dividing the deep fascia and separating some dense 
cellular membrane, the artery, vein, and nerve 
will be exposed, descending between the two heads 
of the Gastrocnemius. Some muscular branches 
of the popliteal should he avoided if possible, or 
if divided, tied immediately. The leg being now 
flexed, in order the more effectually to separate 
the two heads of the Gastrocnemius, the nerve 
should he drawn inwards and the vein outwards, 
and the aneurism-needle passed between the ar¬ 
tery and vein from without inward. 

The branches of the popliteal artery are 

Muscular [ ^ u ]>eiioi. c . 

( Interior or Sural. 

Superior external articular. 

Superior internal articular. 

Azygos articular. 

Inferior external articular. 

Inferior internal articular. 


The Superior Muscular Branches, two or 
three in number, arise from the upper part 
of the popliteal artery, and are distributed 
to the Flexor muscles of the leg and the 
Vastus extern us; anastomosing with the 
inferior perforating, and terminal branches 
of the profunda. 

The Inferior Muscular {Sural) are two 
large branches which are distributed to the 
two heads of the Gastrocnemius and Plan- 
taris muscles. They arise from the popliteal 
artery opposite the knee joint. 

Cutaneous branches descend on each side 
and in the middle of the limb, between the 
Gastrocnemius and integument ; they arise 
separately from the popliteal artery, or from 
some of its branches, and supply the integu¬ 
ment of the calf. 

The Superior Articular Arteries, two in 
number, arise one on either side of the 
popliteal, and wind around the femur 
immediately above its condyles to the front 
of the knee joint. 

The internal branch passes beneath the 
tendon of the Adductor magnus, and di¬ 
vides into two, one of which supplies the 
Vastus interims, inosculating with the anas- 
tomotica magna and inferior internal arti¬ 
cular; the other ramifies close to the surface 
of the femur, supplying it and the knee 
joint, and anastomosing with the superior 
external articular artery. 

The external branch passes above the outer 
condyle, beneath the tendon of the Biceps, 
and divides into a superficial and deep branch: 
the superficial branch supplies the Vastus 
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ex tenuis, and anastomoses with the descending branch of the external circumflex 
artery; the deep branch supplies the lower part of the femur and knee joint, and 
forms an anastomotic arch across the bone with the anastomotic artery. 

The Azygos Articular is a small branch, arising from the popliteal artery oppo¬ 
site the bend of the joint. It pierces the posterior ligament, and supplies the liga¬ 
ments and synovial membrane in the interior of the articulation. 

The Inferior Articular Artcries, two in number, arise from the popliteal, beneath 
the Gastrocnemius, and wind round the head of the tibia, below the joint. 

The internal one passes below the inner tuberosity, beneath the internal lateral 
ligament, at the anterior border of which it ascends to the front and inner side of 
the joint, to supply tlie head of the tibia and the articulation of the knee. 

The external one passes outwards above the head of the fibula, to the front of 
the knee joint, lying in its course beneath the outer head of the Gastrocnemius, 
the external lateral ligament, and the tendon of the Biceps muscle, and divides 
into branches, which anastomose with the artery of the opposite side, the superior 
articular, and the recurrent branch of the anterior tibial. 


Anterior Tibial Artery. 

The anterior tibial artery commences at the bifurcation of the popliteal, at the 
lower border of the Popliteus muscle, passes forwards between the two heads of 
the Tibialis posticus, and through the aperture left between the bones at the 
upper part of the interosseous membrane, to the deep part of the front of the leg; 
it then descends on the anterior surface of the interosseous ligament and of the 
tibia to the front of the ankle joint, where it lies more superficial, and becomes 
the dorsalis pedis. A line drawn from the inner side of the head of the fibula to 
midway between the two malleoli, will be parallel with the course of this artery. 

Relations . In the upper two-thirds of its extent, it rests upon the interosseous 
ligament, to which it is connected by delicate fibrous arches thrown across it. 
In the lower third, upon the front of the tibia, and the anterior ligament of the 
ankle joint. In the upper third of its course, it lies between the Tibialis anticus 
and Extensor longus digitorum: in the middle third, between the Tibialis anticus 
and Extensor proprius pollieis. In the lower third it is crossed by the tendon of 
the Extensor proprius pollieis, and lies between it and the innermost tendon of the 
Extensor longus digitorum. It is covered, in the upper two-thirds of its course, 
by the muscles which lie on either side of it, and bv the deep fascia : in the lower 
third, by the integument, annular ligament, and fascia. 

The anterior tibial artery is accompanied by two veins (vena comites), which 
lie one on either side of the artery ; the anterior tibial nerve lies at first to its 
outer side, and about tlie middle of the leg is placed superficial to it; at the lower 
part of the artery the nerve is on the outer side. 


Plan of tiie Relations of the Anterior Tibial Artery. 

In front. 

Integument, superficial and deep fascia. 

Tibialis anticus. 

Extensor longus digitorum. 

Extensor proprius pollieis. 

Anterior tibial nerve. 


Inner side. 
Tibialis anticus. 

Extensor proprius pollieis. 


Anterior 

Tibial. 

V , 


Outer side. 
Anterior tibial nerve. 
Extensor longus digitorum. 
Extensor proprius pollieis. 


Behind. 

I n t e i*i jsseou sine m b ra n e. 

Tibia. 

Anterior ligament of ankle joint. 

Peculiarities m Size. ] !i is vessel may be diminished in size, or it may be deficient to a 
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Fig. ‘3 13—Surgical Anatomy of the Anterior 
Tibial amt Dtygalis Pedis Arteries. 
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greater or less extent, or it may be entirely wanting, its place being supplied by perforating 
branches from the posterior tibial, or by the anterior division of the peroneal artery. 

Course. This artery occasionally deviates in its 
course towards the iibulur side of the leg, regaining 
its usual position beneath the annular ligament at 
the front of the ankle. In two instances, this vessel 
has approached the surface in the middle of the leg, 
from this point onwards being covered merely by the 
integument and fascia. 

Surgicnf Anatomy. The anterior tibial artery may 
be tied in the upper or lower part of the leg. In the 
upper part, the operation is attended with great difli- 
culty, on account of the depth of the vessel from the 
surface An incision, about four inches in length, 
should be made through the integument, midway 
between the spine of the tibia and the outer margin 
of the fibula, the fascia and intermuscular septum 
between the Tibialis anticus and Extensor communis 
digitorum being divided to the same extent. The foot 
must he flexed to relax these muscles, and they must 
be separated from each other by the finger. The 
artery is then exposed, deeply seated, lying upon the 
interosseous membrane, the nerve lying externally, 
and one of the vente comites on either side; these 
must be separated from the artery before the aneurism- 
needle is passed around it. 

To tic this vessel in the lower third of the leg above 
the ankle joint, an incision about three inches in 
length should be made through the integument be¬ 
tween the tendons of the Tibialis anticus and Exten¬ 
sor proprius pollicis muscles, the deep fascia being 
divided to the same extent; the tendon on either 
side should be held aside, when the vessel will be 
seen lying upon the tibia, with the nerve superficial 
to it, and one of the venae comites on either side. 

In order to secure this vessel over the instep, an 
incision should be made on the fibular side of the 
tendon of the Extensor proprius pollicis, between it 
and the innermost tendon of the long Extensor : the 
deep fascia having been divided, the artery will be 
exposed, the nerve lying either superficial to it or to 
its outer side. 

The branches of the anterior tibial artery are 
Recurrent tibial. 

Muscular. 

Internal malleolar. 

External malleolar. 

The Re current Branch arises from the ante¬ 
rior tibial as soon as that vessel lias passed 
through the interosseous space; it ascends in 
the Tibialis anticus muscle, and ramifies on 
the front and sides of the knee joint, anasto¬ 
mosing with the articular branches of the popli¬ 
teal. 

The Muscular Branches are numerous; they 
are distributed to the muscles which lie on 
cither side of this vessel, some piercing the 
deep fascia to supply the integument, others 
passing through the interosseous membrane, 
and anastomosing with branches of the poste¬ 
rior tibial and peroneal arteries. 
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The Malleolar Arteries supply the ankle joint. 

The internal arises about two inches above the articulation, passes beneath the 
tendon of the Tibialis antieus to the inner ankle, upon which it ramifies, anasto¬ 
mosing with branches of the posterior tibial and internal plantar arteries. 

The external passes beneath the tendons of the Extensor longus digitorum and 
Extensor proprius pollicis, and supplies the outer ankle, anastomosing with the 
anterior peroneal artcrv and with ascending branches from the tarsea branch of the 
dorsalis pedis. 

Dorsalis Pedis Artery. 

The dorsalis pedis, the continuation of the anterior tibial, passes forwards from 
the bend of the ankle along the tibial side of the foot to the back part of the first 
interosseous space, where it divides into two branches, the dorsalis hallucis and 
communicating. 

Relations. This vessel in its course forwards rests upon the astragalus, scaphoid, 
and internal cuneiform bones, and the ligaments connecting them, being covered 
by the integument and fascia, and crossed near its termination by the innermost 
tendon of the Extensor brevis digitorum. On its tibial side is tlie tendon of the 
Extensor proprius pollicis; on its fibular side, the innermost tendon of the Ex¬ 
tensor longus digitorum. It is accompanied by two veins, and by the anterior 
tibial nerve, which lies on its outer side. 

Plan of the Relations of the Dorsalis Pedis Artery. 

Iii front. 

Integument and fascia. 

Innermost tendon ut Extensor Brevis digitorum. 


Tibial side. 

Extensor proprius pollicis. 


Dorsalis 

Pedis. 


Behind. 


Fibular side. 

Extensor longus digitorum. 
Anterior tibial nerve. 


Astragalus, 

Scaphoid, 

Internal cuneiform, 
and their ligaments. 


/ end ta rifles m Size. The dorsal artery of the foot may bo larger than usual, to com pen* 
*ate tor a deficient plantar artery ; or it may be deficient in its terminal branches to the toes, 
w neh are then derived from the internal plantar; or its place may be supplied altogether by 
a large anterior peroneal artery. 

artery frequently curves outwards, lying external to the line between the 
middle of the ankle and the back of the lirst interosseous space. 

Smairid Anatomy. 1 his artery may be tied, by making an incision through the integu¬ 
ment, between two and three inches in length, on the fibular side of the tendon of the Ex- 
tensor proprius pollicis, in the interval between it and the inner border of the short Extensor 
muscle. 1 he incision should not extend further forwards than the back part of the first 
interosseous space as the artery divides in this situation. The deep fascia being divided to 
the same extent, the artery will be exposed, the nerve lying upon its outer side. 


Branches. The branches of the dorsalis 
Tarsea. 

Metata rsea. 


pedis are, the 

fnterossese. 
Dorsalis hallucis. 


Communicating. 

I lie Tarsea Artery arises from the dorsalis pedis, as that vessel crosses the sea- 
p mn >one, it passes in an arched direction outwards, lying upon the tarsal bones, 
and covered by the Extensor brevis digitorum: it supplies that muscle and thearti* 
< u ations oi the tarsus, and anastomoses with branches from the metatarsea, external 
malleolar, peroneal, and external plantar arteries. 
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The Metatarsea arises a little anterior to the preceding; it passes outwards to 
the outer part of the foot, over the bases of the metatarsal bones, beneath the 
tendons of the short Extensor, its direction being influenced bv its point of origin : 
and it anastomoses with the tarsea and external plantar arteries. This vessel gives 
oft'three branches, the interosse®, which pass forwards upon the three outer Dor¬ 
sal interossci muscles, and, in the clefts between the toes, divide into two dorsal 
collateral branches for the adjoining toes. At the back part of each interosseous 
space, these \esscls receive the posterior perforating branches front the plantar 
itrch. and tit the forepart of each interosseous space, they are joined bv the ante¬ 
rior perforating branches, from the digital arteries. The outermost interosseous 
artery gives off a branch which supplies the outer side of the little toe. 

The Dorsalis Hallucis runs forwards along the outer surface of the first meta¬ 
tarsal bone, and, at the cleft between the first and second toes, divides into two 
branches, one of which passes inwards, beneath the tendon of the Flexor longus 
pollicis, and is distributed to the inner border of the great toe; the other branch 
bifurcating to supply the adjoining sides of the great and second toes. 

The Communicating Artery dips down into the sole of the foot, between the two 
heads of the first Dorsal interosseous muscle, and inosculates with the termination 
of the external plantar artery, to complete the plantar arch. It here gives off two 
digital branches; one runs along the inner side of the great toe, on its plantar 
surface; the other passes forwards along the first metatarsal space, and bifurcates 
for the supply of the adjacent sides of the great and second toes. 

Posterior Tibial Artery. 

The posterior tibial is an artery of large size, which extends obliquely downwards 
from the lower border of the Poplitcus muscle, along the tibial side of the leg, to 
the fossa between the inner ankle and the heel, where it divides beneath the origin 
of the Abductor pollieis, into the internal and external plantar arteries. At its 
origin it lies opposite the interval between the tibia and fibula; as it descends, it 
approaches the inner side of the leg, lying behind the tibia, and, in the lower part 
of its course, is situated midway between the inner malleolus and the tuberosity of 
the os calcis. 

Relations. It lies successively upon the Tibialis posticus, the Flexor longus digi- 
tonnn, and below, upon the tibia and back part of the tinkle joint. It is covered 
by the intermuscular fascia, which separates it, above, from the Gastrocnemius and 
Soleus muscles. In the lower third, where it is more superficial, it is covered only 
by the integument and fascia, and runs parallel with the inner border of the temlo 
Achillis. It is accompanied by two veins, and by the posterior tibial nerve, which 
lies at first to the inner side of the artery, but soon crosses it, and is, in the 
greater part of its course, on its outer side. 

Plan of the Relations of the Posterior Tibial Artery. 

In front. 

Tibialis posticus. 

Flexor longus digitorum. 

Tibia. 

Ankle joint. 


Inner sit/e . 

Posterior tibial nerve, 
upper third. 


Posterior 

Tibial. 


Outer side. 

Posterior tibial nerve, 
lower two-thirds. 


Beh inti. 

Gastrocnemius. 

Soleus. 

Peep fascia and integument. 

Behind the Inner Ankle, the tendons and bloodvessels are arranged in the follow¬ 
ing order, from within outwards: First, the tendons of the Tibialis posticus and 
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Flexor longus digitoriun, lying in the same groove, behind the inner malleolus, the 
former being the most internal. External to these is the posterior tibia! artery, 
having a vein on either side; and, still more externally, the posterior tibia! nerve. 
About half an inch nearer the heel is the tendon of the Flexor longus pollicis. 

Peculiar!firs in Size. The posterior tibial is not unfrequently smaller than usual, or absent, 
its place beinir compensated for by a large peroneal artery, which passes inwards at the lower 
end of the tibia, and either joins the small tibial artery, or continues alone to the sole of the 
foot. 

Suryical Anatomy. The application of <• liyaturc to the posterior tibial may be required 
in cases of wound of the sole of the foot, attended with great hemorrhage, when the vessel 
should be tied at the inner ankle. 'In cases of wound of the posterior tibial itself, it will be 
necessary to enlarge the wound so as to expose the vessel at the wounded point (excepting 
where the vessel is injured by a punctured wound from the front of the leg). In cases of 
aneurism from wound of the artery low down, the vessel should be tied in the middle of the leg. 
Rut in aneurism of the posterior tibial high up, it would be better to tie the femoral artery. 

To tie the posterior tibial artery at the ankle, a semilunar incision should be made through 
the integument, about two inches and a half in length, midway between the heel and inner 
ankle, but a little nearer the latter. The subcutaneous cellular membrane having been divided, 
a strong and dense fascia, the internal annular ligament, is exposed. This ligament is con¬ 
tinuous above with the deep fascia of the leg, covers the vessels and nerves, and is intimately 
adherent to the sheaths of the tendons. This having been cautiously divided upon a director, 
the sheath of the vessels is exposed, and being opened, the artery is seen with one of the vente 
comites on each side. The aneurism-needle should be passed around the vessel from the heel 
towards the ankle, in order to avoid the posterior tibial nerve, care being at the same time 
taken not to include the venae comitcs. 

The vessel may also be tied in the lower third of the leg, by making an incision about three 
inches in length, parallel with the inner margin of the tendo Achillis. The internal saphena 
vein being carefully avoided, the two layers of fascia must be divided upon a director, when 
the artery is exposed along the inner margin of the Flexor longus digitorum, with one of its 
venae comitcs on either side, and the nerve lying external to it. 

To tie the posterior tibial in the middle of the leg is a very difficult operation, on account 
of the great depth of the vessel from the surface, and from its being covered in by the Gastroc¬ 
nemius and Sulcus muscles. The patient being placed in the recumbent position, the injured 
limb should rest on its outer side, the knee being partially bent, and the loot extended, so as 
to relax the muscles of the calf. An incision about four inches in length should then be 
made through the integument, along the inner margin of the tibia, taking care to avoid the 
internal saphena vein. The deep fascia having been divided, the margin of the Gastrocnemius 
is exposed, and must be drawn aside, and the tibial attachment of the Sulcus divided, a direc¬ 
tor being previously passed beneath it. The artery may now be felt pulsating beneath the 
deep fascia, about an inch from the margin of the tibia. The fascia having been divided, 
and the limb placed in such a position as to relax the muscles of the calf as much as possible, 
(lie veins should be separated from the artery, and the aneurism-needle passed around the 
vessel from without inwards, so as to avoid wounding the posterior tibial nerve. 

The branches of the posterior tibial artery are, the 

Peroneal. Nutritious. 

M uscular. Communicating. 

Internal calcanean. 

The Peroneal Artery lies, deeply seated, along the back part of the fibular side 
ol the leg. It arises from the posterior tibial, about an inch below the lower bor¬ 
der of the Popliteus muscle, passes obliquely outwards to tlie fibula, and then 
descends along the inner border of this bone to the lower third of the log. where 
it gives ofi the anterior peroneal. It then descends across the articulation, between 
the tibia and fibula, to the outer side of the os caleis, supplying the neighboring 
muscles and hack of the ankle, and anastomosing with the external malleolar, 
tarsal, and external plantar arteries. 

Relations. This vessel rests at first upon the Tibialis posticus, and in the 
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greater part of its course, in the fibres of the Flexor longus pollicis, in a groove 
between the interosseous ligament and the bone. It is covered , in the upper part 
of its course, bv the Soleus and deep fascia; below, by the Flexor longus pollicis. 

Plan of the Relations of the Peroneal Artery. 

In front. 

Tibialis posticus. 

Flexor lutigus pollicis. 


Outer aide. 
Fibula. 



Peroneal 

Artery. 


Belt rnd. 

Soleus. 

Deep fascia. 

Flexor longus pollicis. 

Peculiarities in Orhjin. The peroneal artery may arise three inches below the popli- 
teus, or from the posterior tibial high up, or even from the popliteal. 

It* Size is more frequently increased than diminished, either reinforcing the posterior 
tibial by its junction with it, or by altogether taking the place of the posterior tibial, in 
the lower part of the leg and foot, the latter vessel only existing as a short muscular 
branch. In those rare cases, where the peroneal artery is smaller than usual, a branch 
from the posterior tibial supplies its place, and a branch from the anterior tibial compen¬ 
sates for the diminished anterior peroneal artery. In one case, the peroneal artery has 
been found entirely wanting. 

The anterior peroneal is sometimes enlarged, and takes the place of the dorsal artery of 
the foot. 

The peroneal artery, in its course, gives off branches to the Soleus, Tibialis 
posticus, Flexor longus pollicis, and Peronei muscles, and a nutrient branch to the 
fibula. 

The Anterior Peroneal pierces the interosseous membrane, about two inches 
above the outer malleolus, to reach the forepart of the leg, arid, passing down 
beneath the peroneus tertius to the outer ankle, ramifies on the front and outer side 
of the tarsus, anastomosing with the external malleolar and tarsal arteries. 

The Nutritious Artery of the tibia arises from the posterior tibial near its 
origin, and after supplying a few muscular branches, enters the nutritious canal 
of that bone, which it traverses obliquely from above downwards. This is the 
largest nutrient artery of bone in the body. 

The Muscular Branches are distributed to the Soleus and deep muscles along 
the hack of the leg. 

The Communicating Branch to the peroneal passes transversely across the 
back of the tibia, about two inches above its lower end, passing beneath the 
Flexor longus pollicis. 

The Internal Calcanean consists of several large branches, which arise from 
the posterior tibial just before its division ; they are distributed to the fat and 
integument behind the tendo Achillis and about the heel, and to the muscles on 
the inner side of the sole, anastomosing with the posterior peroneal and internal 
malleolar arteries. 

The Internal Plantar Artery , much smaller than the external, passes forwards 
along the inner side of the foot. It is at first situated above the Adductor pollicis, 
and then between it and the Flexor brevis digitorum, both of which it supplies. 
At the base of the first metatarsal bone, where it has become much diminished in 
Mze, it passes along the inner border of the great toe, inosculating with its digital 
branches. 

The External Plantar Artery^ much larger than the internal, passes obliquely 
outwards and forwards to the base of the fifth metatarsal bone. It then turns 
obliquely inwards to the interval between the bases of the first and second meta- 
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tarsal bones, where it inosculates with the communicating branch from the dorsalis 
pedis artery, thus completing the plantar arch. As this artery passes outwards, it 
is at first placed between the os ealcis and Abductor pollicis, and then between 
the Flexor brevis digitorum and Flexor accessorius; and as it passes forwards 
to the base of the little toe, it lies more superficial, between the Flexor brevis 
digitorum and Abductor minimi digiti, covered by the deep fascia and integument. 
The remaining portion of the vessel is deeply situated : it extends from the base 
of the metatarsal bone of the little toe to the back part of the first interosseous 
space, and forms the plantar arch ; it is convex forwards, lies upon the Interosfiei 


Fig. 211.—The Plantar Arteries. 
Superficial View. 


Fig. 210.—The Plantar Arteries. 
Deep View. 




muscles, opposite the tarsal ends of the metatarsal bones, and is covered by the 
Adductor pollicis, the flexor tendons of the toes, and the Lumbricales. 

Branches. The plantar arch, besides distributing numerous branches to the 
muscles, integument, and fasciae in the sole, gives off the following branches 

Posterior perforating. Digital—Anterior perforating. 

I he Posterior Perforating are three small branches, which ascend through the 
hack part of the three outer interosseous spaces, between the heads of the Dorsal 
interossei muscles, and anastomose with the interosseous branches from the meta¬ 
tarsal artery. 

1 lie Digital Branches are four in number, and supply the three outer toes and 
hall the next. 1 he first passes outwards from the outer side of the plantar arch, 
and is distributed to the outer side of the little toe, passing in its course beneath 
the Adductor and short Flexor muscles. The second , third . and fourth run for¬ 
wards along the metatarsal spaces, and on arriving at the clefts between the toes, 
divide into collateral branches, which supply the adjacent sides of the three outer 
toes and the outer side of the second. At the bifurcation of the toes, each digital 
artery sends upwards, through the forepart of the corresponding metatarsal space, 
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a small branch, which inosculates with the interosseous branches of the metatarsal 
artery. These are the anterior perforating arteries. 

From the arrangement already described of the distribution of the vessels to 
the toes, it will be seen that both sides of the three outer toes, and the outer side 
of the second toe, are supplied by branches from the plantar arch; both sides of 
the great toe, and the inner side of the second, being supplied by the dorsal artery 
of the foot. 

Pulmonary Artery. 

The pulmonary artery conveys the dark impure venous blood from the right 
side of the heart to the lungs. It is a short wide vessel, about two inches in 
length, arising from the left side of the base of the right ventricle, in front of the 
ascending aorta. It ascends obliquely upwards, backwards, and to the left side, 
as far as the under surface <>f the arch of the aorta, where it divides into two 
branches of nearly equal size, the right and left pulmonary arteries. 

Relations. The greater part of this vessel is contained, together with the aorta, 
in the pericardium, being inclosed with it in a tube of serous membrane, continued 
upwards from the base of the heart, and has attached to it, above, the fibrous layer 
of this membrane. Behind, it rests at first upon the ascending aorta, and higher 
up in front of the left auricle. On either side of its origin is the appendix of the 
corresponding auricle and a coronary artery; and higher up it passes to the left 
side of the ascending aorta. A little to the left of its point of bifurcation it is 
connected to the under surface of the arch by a short fibrous cord, the remains of 
a vessel peculiar to foetal life, the ductus arteriosus. 

The Light Pulmonary Artery, longer and larger than the left, runs horizontally 
outwards, behind the ascending aorta and superior vena cava, to the root of the 
right lung, where it divides into two branches, of which the lower, the larger, 
supplies the lower lobe, the upper giving a branch to the middle lobe. 

The Left Pulmonary Artery , shorter hut somewhat smaller than the right, 
passes horizontally in front of the descending aorta and left bronchus to the root 
of the left lung, where it divides into two branches for the two lobes. 


Of the Veins. 

T HE Veins are the vessels which serve to return the blood from the capillaries 
0 f the different parts of the body to the heart. They consist of two distinct 
sets of vessels, the pulmonary and systemic. 

The Pulmonary Vein #, unlike other vessels of this kind, contain arterial blood, 
which they return from the lungs to the left auricle of the heart. 

The Systemic Veins return the venous blood from the body generally to the 
right auricle of the heart. 

The Portal Vein , an appendage to the systemic venous system, is confined to 
the abdominal cavity, returning the venous blood from the viscera of digestion, 
and carrying it to the liver by a single trunk of large size, the vena ports®. hiom 
this organ the same blood is conveyed to the inferior vena cava by moans of the 

hepatic veins. . 

The veins, like the arteries, are found in nearly every tissue of the body; they 
commence by minute plexuses, which communicate with the capillaries, the branches 
from which* uniting together, constitute trunks, which increase in size as they 
pass towards the heart/from the termination of larger branches in them. The 
veins are larger and altogether more numerous than the arteries; hence the entire 
capacity of the venous system is much greater than the arterial; the pulmonary 
veins excepted, which do not exceed in capacity the pulmonary arteries. From 
the combined area of the smaller venous branches being greater than the main 
trunks, it results that the venous system represents a cone, the summit of which 
corresponds to the heart, its base to the circumference of the body. In form, the 
veins arc not perfectly cylindrical, like the arteries, their walls being collapsed 
when empty, and the uniformity of their surface being interrupted at intervals by 
slight contractions, which indicate the existence of valves in their interior. They 
usually retain, however, the same calibre as long as they receive no neighboring 
branches. 

The veins communicate very freely with one another, especially in certain 
regions of the body; and this communication exists between the larger trunks as 
well as between the smaller branches. Thus, in the cavity of the cranium, and 
between the veins of the neck, where obstruction of the cerebral venous system 
would he attended with imminent danger, we find that the sinuses and larger veins 
have large and very frequent- anastomoses. The same free communication exist* 
between the veins throughout the whole extent of the spinal canal, and between 
the veins composing the various venous plexuses in the abdomen and pelvis, as the 
spermatic, uterine, vesical, prostatic, etc. 

The veins are subdivided into three sets: superficial, deep, and sinuses. 

The Superficial or Cutaneous Veins are found between the layers of superficial 
fascia, immediately beneath the integument: they return the blood from these 
structures, and communicate with the deep veins by perforating the deep fascia. 

The Deep Veins accompany the arteries, • and are usually inclosed in the same 
sheath with those vessels. In the smaller arteries, as the radial, ulnar, brachial, 
tibial, peroneal, they exist generally in pairs, one lying on each side of the vessel, 
and are called vena• comites. The larger arteries, as the axillary, subclavian, 
popliteal, and femoral, have usually only one accompanying vein. In certain 
organs of the body, however, the deep veins do not accompany the arteries; for 
instance, the veins in the skull and spinal canal, the hepatic veins in the liver, ami 
the larger veins returning blood from the osseous tissue. 

Sinuses are venous channels, which, in their structure and mode of distribution* 
differ altogether from the veins. Thev are found only in the interior ot the skulk 
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and are formed by ;i subdivision of the layers of the dura mater; their outer coat 
consisting of fibrous tissue, their inner of a serous membrane continuous with the 
serous membrane of the veins. 

Veins are thinner in structure than the arteries, and possessed of considerable 
strength. The superficial veins usually have thicker coats than the deep veins, 
and the veins of the lower limb are thicker than those of the upper. 

Veins are composed of three coats, internal, middle, and external. 

The Internal is an epithelial and elastic coat, consisting of an epithelial lining 
supported on several lainime of longitudinal elastic fibres. It is less brittle in 
structure than the same coat in the arteries, and its laminae are seldom fenestrated. 

The Middle or Contractile Coat, thinner than that of the arteries, consists of 
numerous alternating layers of muscular and elastic fibres. The muscular fibres 
are disposed in a circular form around the vessel, intermixed with areolar tissue 
and elastic fibres. The elastic coat consists of well-developed elastic fibres, reti¬ 
culating in a longitudinal direction. This coat is best marked in the splenic and 
portal veins, and appears to he wanting in the hepatic part of the vena cava, in 
the hepatic and subclavian veins. 

Muscular tissue is also wanting in the veins: 1. Of the maternal part of the 
placenta. 2. In most of the cerebral veins and sinuses of the dura mater. 3. In 
the veins of the retina. 4. In the veins of the cancellous tissue of bones. 5. In 
the venous spaces of the corpora cavernosa. The veins of the above-mentioned 
parts consist of an internal epithelial lining, supported on one or more layers 
of areolar tissue. On the other hand, muscular tissue is abundantly developed in 
the veins of the gravid uterus, being found in all three coats: and in the vemc cavae 
and pulmonary veins, it is prolonged on to them from the auricles of the heart. 

The External or Areolar Fibrous Coat consists of areolar tissue and longi¬ 
tudinal elastic fibres, it also contains in some of the larger veins a longitudinal 
net work of non-striated muscular fibres, as in the whole length of the inferior vena 
cava, the renal, azygos, and external iliac veins, and in all the large trunks of the 
portal venous system, and in the trunks of the hepatic veins. 

Most veins are provided with valves, which serve to prevent the reflux of the 
blood. They are formed by a reduplication of the lining membrane, strengthened 
by a little fibrous tissue; their form is semilunar, they are attached by their convex 
edge to the wall of the vein; the concave margin is free, directed in the course 
of the venous current, and lies in close apposition with the wall of the vein as 
long as the current of blood takes its natural course; if, however, any regurgitation 
takes place, the valves become distended, their opposed edges are brought into con¬ 
tact, and the current is intercepted. Most commonly two such valves are found, 
placed opposite one another, more especially in the smaller veins, or in tlie larger 
trunks at the point where they are joined by small branches; occasionally there 
are three, and sometimes only one. The wall of the vein immediately above the 
point of attachment of each segment of the valve, is expanded into a pouch or 
sinus, which gives to the vessel, when injected or distended with blood, a knotted 
appearance. The valves are very numerous in the veins of the extremities, espe¬ 
cially the lower ones, these vessels having to conduct the blood against the force 
of gravity. They are absent in the very small veins, also in the venae cavse, the 
hepatic vein, portal vein and its branches, the renal, uterine, and ovarian 
veins. A few valves are found in the spermatic veins, and one also at their 
point of junction with the renal vein and inferior cava in both sexes. The 
cerebral and spinal veins, the veins of the cancellated tissue of bone, the 
pulmonary veins, and the umbilical vein and its branches, are also destitute of 
valves. They are occasionally found, few in number, in the venae azygos and 
intercostal veins. 

The veins are supplied with nutrient vessels, rasa vasornrn , like the arteries: 
but nerves are not generally found distributed upon them, the only vessels upon 
which they have at present been traced being the inferior vena cava and cerebral 

veins. 
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The veins may be arranged into three groups. 1. Those of the head and neck, 
upper extremity, and thorax, which terminate in the superior vena cava. 2. Those 
of the lower limb, pelvis, and abdomen, which terminate in the inferior vena cava. 
3. The cardiac veins, which open directly into the right auricle of the heart. 

Veins of the Head and Neck. 

The veins of the head and neck may be subdivided into three groups. 1. The 
veins of the exterior of the head. 2. The veins of the neck. 3. The veins of 
the diploe and interior of the cranium. 

The veins of the exterior of the head are the 

Facial. Tern poro-ma x i 11 ary. 

Temporal. Posterior auricular. 

Internal Maxillary. Occipital. 


Fig. 21C).—Veins of the Head and Neck. 



The Facial Vein passes obliquely across the side of the face, extending fr° ni 
the inner angle of the orbit, downwards and outwards, to the anterior margin of 
the Masscter muscle. It lies to the outer side of the facial artery, and is not so 
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tortuous as that vessel. It commences in the frontal region, where it is called the 
frontal vein ; at t he inner angle of the eye it has received the name of the angular 
vein ; and from this point to its termination, the facial rein. 

The frontal vein commences on the anterior part of the skull, by a venous 
plexus, which communicates with the anterior branches of the temporal vein; the 
veins converge to form a single trunk, which descends along the middle line of the 
forehead parallel w ith the vein of the opposite side, and unites with it at the root 
of the nose bv a transverse trunk, called the nasal arch. Occasionally the frontal 
veins join to form a single trunk which bifurcates at the root of the nose into the 
t"0 angulai veins. At the nasal arch the branches diverge, and run along the 
side of the root of the nose. The frontal vein as it descends upon the forehead, 
receives the supraorbital vein ; the dorsal veins of the nose terminate in the nasal 
arch ; and the angular vein receives, on its inner side, the veins of the ala nasi, on 
its outer side, the superior palpebral vein; it moreover communicates with the 
ophthalmic vein, which establishes an important anastomosis between this vessel 
and the cavernous sinus. 

lhe/rt<? 2 tf/ vein commences at the inner angle ot the orbit, being a continuation 
of the angular vein. It passes obliquely downwards and outwards, beneath the 
great Zygomatic muscle, descends along the anterior border of the Masseter, 
crosses over the body of the lower jaw, with the facial artery, and, passing 
obliquely outwards and backwards, beneath the Platysma and cervical fascial 
unites with a branch of communication from the tempoYo-inax illary vein, to form 
a trunk of large size, which enters the internal jugular. 

Branches. Ihe facial vein receives, near the angle of the mouth, communicating 
branches from the pterygoid plexus. It is also joined by the inferior palpebral, 
the superior and inferior labial veins, the buccal veins from the cheek, and the 
masseteric veins. Below the jaw, it receives the submental, the inferior palatine, 
which returns the blood from the plexus around the tonsil and soft palate; the 
submaxillary vein, which commences in the submaxillary gland; and lastly, tlie 
ranine vein. 

The Temporal Vein commences by a minute plexus on the side and vertex of 
the skull, which communicates with the frontal vein in front, the corresponding 
vein of the opposite side, and the posterior auricular and occipital veins behind, 
from this network, anterior and posterior branches are formed, which unite above 
the zygoma, forming the trunk of the vein. This trunk is joined in this situation 
by a large vein, the middle temporal, which receives the blood from the substance 
of the temporal muscle and pierces the fascia at the upper border of the zygoma, 
lbe temporal vein then descends between the external auditory meatus and the 
condyle of the jaw, enters the substance of the parotid gland, and unites with the 
internal maxillary vein, to form the temporo-maxillary. 

Branches. The temporal vein receives in its course some parotid veins, an articular 
branch from the articulation of the jaw, anterior auricular veins from the external 
ear, and a vein of large size, the transverse facial, from the side of the face. 

The Internal Maxillary Vein is a vessel of considerable size, receiving branches 
which correspond with those derived from the internal maxillary artery. Thus it 
receives the middle meningeal veins, the deep temporal, the pterygoid, masseteric, 
and buccal, some palatine veins, and the inferior dental. These branches form a 
large plexus, the pterygoid, which is placed between the Temporal and External 
pterygoid, and partly between the Pterygoid muscles. This plexus communicates 
very freely with the facial vein, and with the cavernous sinus, by branches through 
the base of the skull. The trunk of the vein then passes backwards, behind the 
neck of the lower jaw, and unites with the temporal vein, forming the temporo- 
roaxillarv. 

The Temporo-maxillary Vein , formed by the union of the temporal and internal 
maxillary veins, descends in the substance of the parotid gland, between the 
ramus of the jaw and the Sterno-mastoid muscle, and divides jnto two branches, 
one of which passes inwards to join the facial vein, the other is continuous 
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with the external jugular. It receives near its termination the posterior auricular 
vein. 

The Posterior Auricular Vein commences upon the side of the head, by a 
plexus which communicates with the branches of the temporal and occipital veins, 
descending behind the external ear. It joins the ternporo-maxillary, just before 
that vessel terminates in the external jugular. This vessel receives the stylo¬ 
mastoid vein, and some branches from the back part of the external ear. 

The Occipital Vein commences at the back part of the vertex of the skull, bv a 
plexus in a similar manner with the other veins. It follows the course of the 
occipital artery, passing deeply beneath the muscles of the back part of the neck, 
and terminates in the internal jugular, occasionally in the external jugular. As 
this vein passes opposite the mastoid process, it receives the mastoid vein, which 
establishes a communication with the lateral sinus. 


Veins of the Neck. 

The veins of the neck, which return the blood from the head and face, 
are the 

External jugular. Anterior jugular. 

Posterior external jugular. Internal jugular. 

Vertebral. 

v 

The External Jugular Vein receives the greater part of the blood from the 
exterior of the cranium and deep parts of the face, being a continuation of the 
teraporo-maxillary and posterior auricular veins. It commences in the substance 
of the parotid gland, on a level with the angle of the lower jaw, and runs perpen¬ 
dicularly down the neck, in the direction of a line drawn from the angle of the 
jaw to the middle of the clavicle. In its course, it crosses the Sterno-mastoid 
muscle, and runs parallel with its posterior border as far as its attachment to 
the clavicle, where it perforates the deep fascia, and terminates in the subclavian 
vein, on the outer side of the internal jugular. As it descends the neck, it is 
separated from the Sterno-mastoid by the anterior layer of the deep cervical favseia, 
and is covered by the Platysma, the superficial fascia, and the integument. This 
vein is crossed about its centre by the superficial cervical nerve, and its upper 
half is accompanied by the auricuiaris magnus nerve. The external jugular vein 
varies in size, bearing an inverse proportion to that of the other veins of the neck: 
it is occasionally double. It is provided with two valves, one being placed at its 
entrance into the subclavian vein, and a second in most cases about the middle of 
its course. I hose valves do not prevent the regurgitation of the blood, or the 
passage of injection from below upwards. 

Branches, 1 his vein receives the occipital, the posterior external jugular, and, 
near its termination, the suprascapular and transverse cervical veins. It com¬ 
municates with the anterior jugular, and, in the substance of the parotid, receives 
a large branch of communication from the internal jugular. 

Die Posterior External Jugular I ein returns the blood from the integument 
and superficial muscles in the upper and back part of the neck, lying between the 
Splenius and trapezius muscles. It descends the hack part of the neck, and 
opens into the external jugular just below the middle of its course. 

1 he Anterior Jugular I cm collects the blood from the integument and muscles 
in the middle of the anterior region of the neck. It passes down between the 
median line and the anterior border of the Sterno-mastoid, and, at the lower 
part of the neck, passes beneath that muscle to open into the subclavian vein, 
near the termination of the external jugular. This vein varies considerably 
in size, bearing almost always an inverse proportion to the external jugular. 
Most frequently there are two anterior jugulars, a right, and left; but occasion- 
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ally only one. This vein receives some laryngeal branches, and occasionally an 
inferior thyroid vein. Just above the sternum, the two anterior jugular veins 
communicate by a transverse trunk, which receives branches from the inferior 
thyroid veins. It also communicates with the external and with the internal 
jugular. 

The Internal Jugular Vein collects the blood from the interior of the cra¬ 
nium, from the superficial parts of the face, and from the neck. It commences 
at the jugular foramen, in the base of the skull, being formed by the coalescence 
of the lateral and inferior petrosal sinuses. At its origin it is somewhat 
dilated, and this dilatation is called the sinus or gulf of the internal jugular 
vein. It runs down the side of the neck in a vertical direction, lying at 
first on the outer side of the internal carotid, and then on the outer side of the 
common carotid, and at the root of the neck unites with the subclavian vein, to 
form the vena innominata. The internal jugular vein, at its commencement, 
lies upon the Rectus lateralis, behind, and at the outer side of the internal 
carotid, and the eighth and ninth pairs of nerves ; lower down, the vein and 
artery lie upon the same plane, the glosso-pharyngeal and hypoglossal nerves pass¬ 
ing forwards between them ; the pneumogastric descends between and behind them, 
in the same sheath; and the spinal accessory passes obliquely outwards, behind 
the vein. At the root of the neck the vein of the right side is placed at a little 
distance from the artery ; on the left side it usually crosses it at its lower part. 
This vein is of considerable size, but varying in different individuals, the left one 
being usually the smallest. It is provided with two valves, which are placed 
at its point of termination, or from one to two inches above it. 

Branches. This vein receives in its course, the facial, lingual, pharyngeal, 
superior and middle thyroid veins, and the occipital. At its point of junction 
with the branch common to the temporal and facial veins, it becomes greatly 
increased in size. 

The Lingual Veins commence on the dorsum, sides, and under surface of the 
tongue, and, passing backwards, following the course of the lingual artery and 
its branches, terminate in the internal jugular. 

The Pharyngeal Vein commences in a minute plexus, the pharyngeal, at the 
back part and sides of the pharynx, and, after receiving meningeal branches, and 
some from the Vidian and spheno-palatine veins, terminates in the internal jugular. 
It occasionally opens into the facial*, lingual, or superior thyroid vein. 

The Superior Thyroid Vein commences in the substance and on the surface of 
the thyroid gland, by branches corresponding with those of the superior thyroid 
artery, and terminates in the upper part of the internal jugular vein. 

The Middle Thyroid Vein collects the blood from the lower part of the lateral 
lobe of the thyroid gland, and, being joined by some branches from the larynx 
and trachea, terminates in the lower part of the internal jugular vein. 

The Vertebral Vein is described under another head. (See page 412.) 


Vkins of the Difloe. 

The diploe of the cranial hones is channelled, in the adult, with a number of 
tortuous canals, which are lined by a more or less complete layer of compact 
tissue. The veins they contain are large and capacious, their walls being thin, 
and formed only of epithelium, resting upon a layer of elastic tissue, and they 
present, at irregular intervals, pouch-like dilatations, or culs-de-sac, which serve 
as reservoirs for the blood. These are the veins of the diploe, and can only be- 
displayed by removing the outer table of the skull. 

In adult life, as long as the cranial bones are distinct and separable, these veins 
arc confined to the particular bones: but in old age, when the sutures are united, 
they communicate with each other, and increase in size. These vessels commu¬ 
nicate, in the interior of the cranium, with the meningeal veins, and with the 
sinuses of the dura mater; and on the exterior of the skull, with the veins of 
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the pericranium. In the cranium they are divided into the frontal , which opens 
into the supraorbital vein, by an aperture at the supraorbital notch : the (inte¬ 
rior temporal , which is confined chiefly to the frontal bone, and opens into one of 
the deep temporal veins, after escaping by an aperture in the great wing of the 


Fig. 217.—Veins of the Diploe, as displayed by the Removal of the 
Outer Table of the Skull. 



sphenoid: the posterior temporal , which is confined to the parietal hone, termi¬ 
nates in the lateral sinus, by an aperture at the posterior inferior angle of the 
parietal hone; and the occipital , which is confined to the occipital hone, and opens 
either into the occipital vein, or the occipital sinus. 


Cerebral Veins. 

The Cerebral Veins arc remarkable for the extreme thinness of their coats, 
(tom the muscular tissue in them being wanting, and for the absence of valves. 
1 hey may he divided into two sets, the superficial, which are placed on the 
surface, and the deep veins, which occupy the interior of the organ. 

The Superficial Cerebral Veins ramify upon the surface of the brain, being 
lodged in the sulci, between the convolutions, ;i few running across the convolu- 
tiom*. They receive branches from the substance of the brain, and terminate in 
the sinuses. They are named from the position they occupy, superior, inferior, 
internal, or external. J 1 9 

Ihe (Superior Cerebral Feins, seven or eight in number on each side, pass 
forwards and inwards towards the great longitudinal fissure, where they receive 
the internal cerebral veins, which return the blood from the convolutions of the 
flat surface of the corresponding hemisphere ; passing obliquely forwards, they be¬ 
come invested with a tubular sheath of the arachnoid membrane, and open into the 
supenor longitudinal sinus, in the opposite direction to the course of the blood. 

I be Inferior Anterior Cerebral Veens commence on the under surface of the 
anterior lobes of the brain, and terminate in the cavernous sinuses. 

1 lie Inferior Lateral Cerebral Veins commence on the lateral parts of the 
hemispheres and at the base of the brain: they unite to form from three to five 
veins, which open into the lateral sinus from before backwards. 

1 li(‘ Inferior Median Cerebral l ews, which are very large, commence at the 
forepart of the under surface of the cerebrum, and from the convolutions of the 
posterior lobe, and terminate in the straight sinus behind the vena? Galeni. 
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The Beep Cerebral , or Ventricular Veins (venae Galeni), are two in number, 
one from the right, the other from the left ventricle. They are eacli formed 
by two veins, the vena corporis striati, and the choroid vein. They pass back¬ 
wards, parallel with one another, inclosed within the velum interpositum, and 
pass out of the brain at the great transverse fissure, between the under surface 
of the corpus callosum and the tuhercula quadrigemina, and enter the straight 
sinus. 

The Vena Corporis Striati commences in the groove between the corpus striatum 
and thalamus opticus, receives numerous veins from both of these parts, and unites 
behind the anterior pillar of the fornix with the choroid vein, to form one of the 
venae Galeni. 

The Choroid Vein runs along the whole length of the outer border of the cho¬ 
roid plexus, receiving veins from the hippocampus major, the fornix, and corpus 
callosum, and unites, at the anterior extremity of the choroid plexus, with the 
vein of the corpus striatum. 

The Cerebellar Veins occupy the surface of the cerebellum, and are disposed in 
three sets, superior, inferior, and lateral. The superior pass forwards and inwards, 
across the superior vermiform process, and terminate in the straight sinus: some 
open into the vense Galeni. The inferior cerebellar veins, of large size, run 
transversely outwards, and terminate by two or three trunks in the lateral sinuses. 
The lateral anterior cerebellar veins, terminate in the superior petrosal sinuses. 


Sinuses of the Duka Mater. 

The sinuses of the dura mater are venous channels, analogous to the veins, their 
outer coat being formed by the dura mater; their inner, by a continuation of the 
serous membrane of the veins. They are twelve in number, and are divided into 
two sets. 1. Those situated at the upper and back part of the skull. 2. The 
sinuses at the base of the skull. The former are the 

Superior longitudinal. Straight sinus. 

Inferior longitudinal. Lateral sinuses. 

Occipital sinuses. 


Fig. ‘218.—Vertical Section of the Skull, showing the Sinuses of the Dura Mater. 



Caefw. 


The Superior Longitudinal Sinus occupies the attached margin of the falx 
cerebri. Commencing at the crista galli, it runs from before backwards, grooving 
the inner surface of the frontal, the adjacent margins of the two parietal* and the 
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superior division of the crucial ridge of the occipital bone, and terminates by 
dividing into the two lateral sinuses. This sinus is triangular in form, narrow in 
front, and gradually increasing in size as it passes backwards. On examining its 
inner surface, it presents the internal openings of the cerebral vein, the apertures 
of which are, for the most part, directed from behind forwards, and chiefly open 
at its back part, their orifices being concealed by fibrous areolae; numerous fibrous 
bands are also seen (chorda* Willmi), which extend transversely across its inferior 
angle; and lastly, some small, white, projecting bodies, the glandulse Pacchioni. 
This sinus receives the superior cerebral veins, numerous veins from the diploe and 
dura mater, and, at the posterior extremity of the sagittal suture, the parietal 
veins from the pericranium. 

The point where the superior longitudinal and lateral sinuses are continuous is 
called the confluence of the sinuses, or the torcular llerophili . lt^ presents a con¬ 
siderable dilatation, of very irregular form, and is the point of meeting of six 
sinuses, the superior longitudinal, the two lateral, the two occipital, and the 
straight. 

The Inferior Longitudinal Sinus, more correctly described as the inferior longi¬ 
tudinal vein , is contained in the posterior part of the free margin of the falx cere¬ 
bri. It is of a circular form, increases in size as it passes backwards, and termi¬ 
nates in the straight sinus. If receives several veins from the falx cerebri, and 
occasionally a few from the flat surface of the hemispheres. 

The Straight Sinus is situated at the line of junction of the falx cerebri with 
the tentorium. It is triangular in form, increases in size as it proceeds backwards, 
and runs obliquely downwards and backwards from the termination of the inferior 
longitudinal sinus to the torcular llerophili. Beside the inferior longitudinal sinus, 
it receives the venae Galeni, the inferior median cerebral veins, and the superior 
cerebellar. A few transverse bands cross its interior. 

The Lateral Sinuses are of large size, and situated in the attached margin of 
the tentorium cerebelli. They commence at the torcular llerophili, and passing 
horizontally outwards to the base of the petrous portion of the temporal bone, 
curve downwards and inwards on each side to reach the jugular foramen, where 
they terminate in the internal jugular vein. Each sinus rests, in its course, upon 
the inner surface of the occipital, the posterior inferior angle of the parietal, the 
mastoid portion of the temporal, and on the occipital again just below its termina¬ 
tion. These sinuses are of unequal size, the right being the larger, and they increase 
in size as they proceed from behind forwards. The horizontal portion is of a tri¬ 
angular form, the curved portion semicylindrical; their inner surface is smooth, 
and not crossed by the fibrous bands found in the other sinuses. These sinuses 
receive blood from the superior longitudinal, the straight, and the occipital sinuses; 
and in front they communicate with the superior and inferior petrosal. They 
communicate with veins of the pericranium by means of the mastoid and posterior 
condyloid veins, and they receive the inferior cerebral and inferior cerebellar veins, 
and some from the diploe. 

I he Occipital are the smallest of the cranial sinuses. They are usually two in 
number, and situated in the attached margin of the falx cerebelli. They commence 
by several small veins around the posterior margin of the foramen magnum, which 
communicate with the posterior spinal veins, and terminate by separate openings 
(sometimes by a single aperture) in the torcular llerophili. 

The sinuses at the base of the skull are the 


Cavernous. 

Circular. 


Transverse. 


Inferior petrosal. 
Superior petrosal. 


I he Cavernous Sinuses are named from their presenting a reticulated structure. 
I hey are two in number, of large size, and placed one on each side of the sella 
I urcica, extending from the sphenoidal fissure to the apex of the petrous portion 
of the temporal bone: they receive anteriorly the ophthalmic vein through the 
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sphenoidal fissure, communicate behind with the petrosal sinuses, and with each 
other by the circular and transverse sinuses. On the inner wall of each sinus is 
found the internal carotid artery, accompanied by filaments of the carotid plexus, 
and by the sixth nerve ; and on its outer wall, the third, fourth, and ophthalmic 
nerves. These parts are separated from the blood flowing along the sinus*by the 
lining membrane, which is continuous with the inner coat of the veins. The 


Fig. 219.—The Sinuses at the Base of the Skull. 
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cavity of the sinus, which is larger behind than in front, is intersected by fila¬ 
ments of fibrous tissue and small vessels. The cavernous sinuses receive the inferior 
anterior cerebral veins; they communicate with the lateral sinuses by means 
of the superior and inferior petrosal, and with the facial vein through the 
ophthalmic. 

The Ophthalmic is a large vein, which connects the frontal at the inner angle of 
the orbit with the cavernous sinus ; it pursues the same course as the ophthalmic 
artery, and receives branches corresponding to those derived from that vessel. 
Forming a short single trunk, it passes through the inner extremity of the sphe¬ 
noidal fissure, and terminates in the cavernous sinus. 

The Circular Sinus completely surrounds the pituitary body, and communicates 
on each side with the cavernous sinuses. Its posterior half is larger than its an¬ 
terior ; and in old age it is more capacious than at an early period of life. It 
receives veins from the pituitary body, and from the adjacent bone and dura 
mater. 

The Inferior Petrosal Sinus is situated in the groove formed by the junction of 
the inferior border of the petrous portion of the temporal with the basilar process of 
the occipital. It commences in front at the termination of the cavernous sinus, 
and opens behind, at the jugular foramen, forming with the lateral sinus the com¬ 
mencement of the internal jugular vein. These sinuses are semicvlindrical in 
form. 

The Transverse Sinus is placed transversely across the forepart of the 
basilar process of the occipital bone, serving to connect the two inferior petrosal 
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Fig. *>20—The Superficial Veins of the 
Upper Extremity. 


and cavernous sinuses. A second is occasionally found opposite the foramen 
magnum. 

The Superior Petrosal Sinus is situated along the upper border of the petrous 

portion of the temporal bone, in the front 
part of the attached margin of the tentorium. 
It is small and narrow, and connects together 
the cavernous and lateral sinuses at each 
side. It receives a cerebral vein (inferior 
lateral cerebral) from the under part of 
the middle lobe, and a cerebellar vein (ante¬ 
rior lateral cerebellar) from the anterior 
border of the cerebellum. 


VEINS OF THE UPPER EXTREMITY. 


The veins of the upper extremity are 
divided into two sets: 1. The Superficial 
veins. 2. The deep veins. 

The Superficial 1 r nns are placed imme¬ 
diately beneath the integument between the 
two layers of superficial fascia; they com¬ 
mence in the hand chiefly on its * dorsal 
aspect, where they form a more or less com¬ 
plete arch. 

The Deep Veins accompany the arteries, 
and constitute the venae comites of those 
vessels. 

Both sets of vessels are provided with 
valves, which are more numerous in the deep 
than in the superficial. 

The superficial veins of the upper extre¬ 
mity are the 

Anterior ulnar. 

Posterior ulnar. 

Basilic. 

Radial. 

Cephalic. 

Median. 

Median basilic. 

Median cephalic. 

The Anterior Ulnar Vein commences on 
the anterior surface of the wrist and ulnar 
side of the hand, and ascends along the inner 
side of the forearm to the bend of the elbow, 
where it joins with the posterior ulnar vein 
to form the basilic. It communicates with 
branches of the median vein in front, ami 
with the posterior ulnar behind. 

The Posterior Ulnar Vein commences on 
the posterior surface of the ulnar side of the 
hand, and from the vein of the little finger 
(vena salvatella), situated over the fourth 
metacarpal space. It ascends on the poste¬ 
rior surface of the ulnar side of the fore¬ 
arm, and just below the elbow unites with 
the anterior ulnar vein to form the basilic. 
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The Basilic is a vein of considerable size, formed by the coalescence of the 
anterior and posterior ulnar veins: ascending along the inner side of the elbow, it 
receives the median basilic vein, and passing upwards along the inner side of the 
arm, pierces the deep fascia, and ascends in front of the brachial artery, termi¬ 
nating either in one of the venae comites of that vessel, or in the axillary vein. 

The Radial W in commences from the dorsal surface of the thumb, index finger, 
and radial side of the hand, by branches which communicate with the vena salva- 
tella. They form by their union a large vessel, which ascends along the radial 
side of the forearm, receiving numerous branches from both its surfaces. At the 
bend of the elbow it receives the median cephalic, when it becomes the cephalic 
vein. 

The Cephalic Vein ascends along the outer border of the Biceps muscle, to the 
upper third of the arm ; it then passes in the interval between the Pectoralis major 
and Deltoid muscles, accompanied by the descending branch of the thoraeica acro- 
mialis artery, and terminates in the axillary vein just below the clavicle. This 
vein is occasionally connected with the external jugular or subclavian, by a branch 
which passes from it upwards in front of the clavicle. 

The Median I cm collects the blood from the superficial structures in the palmar 
surface of the hand and middle line of the forearm, communicating with the an¬ 
terior ulnar and radial veins. At the bend of the elbow, it receives a branch of 
communication from the deep veins, accompanying the brachial artery, and divides 
into two branches, the median cephalic and median basilic, which diverge from 
each other as they ascend. 

The Median Cephalic , the smaller of the two, passes outwards in the groove 
between the Supinator longus and Biceps muscles, and joins with the cephalic 
vein. The branches of the external cutaneous nerve pass behind this vessel. 

The Median Basilic vein passes obliquely inwards, in the groove between the 
Biceps and Pronator radii teres, and joins with the basilic. This vein passes 
in front of the brachial artery, from which it is separated by a fibrous expansion, 
given off from the tendon of the Biceps to the fascia covering the Flexor muscles. 
Filaments of the internal cutaneous nerve pass in front as well as behind this 
vessel. 

The Deep Veins of the Upper Extremity follow the course of the arteries, 
forming their venae comites. They are generally two in number, one lying on each 
side of the corresponding artery, and they are connected at intervals by short 
transverse branches. 

There are two digital veins accompanying each artery along the sides of the 
fingers; these, uniting at their base, pass along the interosseous spaces in the palm, 
and terminate in the two superficial palmar veins. Branches from these vessels 
on the radial side of the hand accompany the superficialis vohe, and, on the ulnar 
side, terminate in the deep ulnar veins. The deep ulnar veins, as they pass in 
front of the wrist, communicate with the interosseous and superficial veins, and 
unite at the elbow with the deep radial veins, to form the venie comites of the 
brachial artery. 

The Interosseous Veins accompany the anterior and posterior interosseous 
arteries. The anterior interosseous veins commence in front of the wrist, where 
they communicate with the deep radial and ulnar veins; at the upper part of the 
forearm they receive the posterior interosseous veins, and terminate in the veme 
comites of the ulnar artery. 

The Deep Palmar Veins accompany the deep palmar arch, being formed by 
branches which accompany the ramifications of this vessel. They communicate 
with the superficial palmar veins at the inner side of tin* hand; and on the outer 
side, terminate in the veme comites of the radial artery. At the wrist, they receive 
:« dorsal and a palmar branch from the thumb, and unite with the deep radial veins. 
Accompanying the radial artery, these vessels terminate in the veme comites of the 
brachial artery. 

The Brachial Veins are placed one on each side of the brachial artery, receiving 
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brandies corresponding with those given off from this vessel; at the lower margin 
of the axilla they unite with the basilic to form the axillary vein. 

The deep veins have numerous anastomoses, not only with each other, but also 
with the superficial veins. 

Axillary Vein. 

The axillary vein is of large size and formed by the continuation upwards of 
the basilic vein. It commences at the lower part of the axillary space, and 
increasing in size as it ascends, by receiving branches corresponding with those of 
the axillary artery, terminates immediately beneath the clavicle at the outer mar¬ 
gin of the first rib, and becomes the subclavian vein. This vessel is covered in 
front by the Pectoral muscles and costo-coracoid membrane, and lies on the tho¬ 
racic side of. the axillary artery. Opposite the Subseapularis, it is joined by a 
large vein, formed by the junction of the venae comites of the brachial; and near 
its termination it receives the cephalic vein. This vein is provided with valves 
at the point where it is joined by the cephalic and basilic veins. 

Subclavian Vein. 

The subclavian vein, the continuation of the axillary, extends from the outer 
margin of the first rib to the inner end of the sterno-clavicular articulation, 
where it unites with the internal jugular, to form the vena innominata. It is 
in relation, in front, with the clavicle and Subclavius muscle; behind, with the 
subclavian artery, from which it is separated internally by the Scalenus anticus 
and phrenic nerve. Below, it rests in a depression on the first rib and upon the 
pleura. Above, it is covered by the cervical fascia and integument. 

The subclavian vein occasionally rises in the neck to a level with the third part 
of the subclavian artery, and in two instances, has been seen passing with this 
vessel behind the Scalenus anticus. This vessel is provided with valves near its 
termination in the innominate. 

Branches. It receives the external and anterior jugular veins and a small branch 
from the cephalic, outside the Scalenus; and on tlie inner side of this muscle, the 
vertebral and internal jugular veins. 

The I ertebral I 'em commences by numerous small branches in the occipital 
region, from the deep muscles at the upper and back part of the neck, passes out¬ 
wards, and enters the foramen in the transverse process of the atlas, and descends 
bv the side of the vertebral artery, in the canal formed by tlie transverse processes 
of the cervical vertebrae. Emerging from the foramen in the transverse process of 
the sixth cervical, it terminates at the root of the neck in the subclavian vein near 
its junction with the vena innominata. This vein, in the lower part of its course, 
occasionally divides into two branches; one emerges with the artery at the sixth 
cervical vertebra, the other escapes through the foramen in the seventh cervical. 

Branches. This vein receives in its course the posterior condyloid vein, 
muscular branches from the muscles in the prevertebral region; dorsi-spinal 
veins, from the back part of the cervical portion of the spine; meningo-rachidian 
veins, from the interior of the spinal canal; and lastly, the ascending and deep 
cervical veins. J 

Innominate Veins. 

The venae innominata? (Fig. 221) are two large trunks, placed one on each side ot 
the root of the neck, and formed by the union of the internal jugular and subcla¬ 
vian veins of the corresponding side. 

I lie Right 1 cna Innominata is a short vessel, about an inch and a half in length, 
which commences at the inner end of the clavicle, and passing almost vertically 
downwards, joins with the left vena innominata just below the cartilage oi the first 
rib, to form the superior vena cava. It lies superficial and external to the arteria 
innominata ; on its right side the pleura is interposed between it and the apex of the 
lung. I his vein at its angle of junction with the subclavian, receives the right 
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lymphatic duct; and lower down, the right internal mammary, right inferior 
thvroid, and right superior intercostal veins. 

The Left Vena Innomi- 
nata, about three inches in 
length, and larger than the 
right, passes obliquely from 
left to right across the up¬ 
per and front part of the 
chest, to unite with its fel¬ 
low of the opposite side, 
forming the superior vena 
cava. It is in relation in 
front with the sternal end 
of the left clavicle, the left 
sterno-c 1 a vie u 1 a r a r t i c u 1 a - 
tion, and with the first 
piece of the sternum, from 
which it is separated by the 
Stcrno-hyoid and Sterno¬ 
thyroid muscles, the thy¬ 
mus gland, or its remains, 
and some loose areolar tis¬ 
sue. Behind, it lies across 
the roots of the three large 
arteries arising from the 
arch of the aorta. This 
vessel, at its commence¬ 
ment, receives the thoracic 
duct; it is joined also by 
the left inferior thyroid, left 
internal mammary, and the 
left superior intercostal 
veins, and occasionally some 
thymic and pericardiac 
veins. There are no valves 
iu the venae innominatae. 

Peculiarities. Sometimes the 
innominate veins open sepa¬ 
rately into the right auricle; 
in such cases the right vein 
takes the ordinary course of 
the superior vena cava, but the 
left vein, after communicating 
by a small branch with the 
right one, passes in front of 
the root of the left lung, and 
turning to the hack of the 
heart, receives the cardiac 
veins, and terminates in the 
back of the right auricle. This 
occasional condition of the veins 
in the adult is a regular one in 
the foetus at an early period, 
and the two vessels are persis¬ 
tent in birds and some mam¬ 
malia. The subsequent changes 
which take place in these ves- 
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sels arc the -following. The communicating branch between the two trunks enlarges and 
forms the future left innominate vein ; the remaining part of the left trunk is obliterated as 
far as the heart, where it remains pervious, and forms the coronary sinus; a remnant of the 
obliterated vessel is seen in adult life as a fibrous band passing along the back of the loft 
auricle and in front of the root of the left lung, called, by Mr. Marshall, the vestigial fold of 
the pericardium. 

The Internal Mammary Veins , two in number to each artery, follow the course 
of that vessel, and receive branches corresponding with those derived from it. The 
two veins unite into a single trunk, which terminates in the innominate vein. 

The Inferior Thyroid Veins, two, frequently three or four in number, arise in 
the venous plexus on the thyroid body, communicating with the middle and supe¬ 
rior thyroid veins. The left one descends in front of the trachea, behind the 
Sterno-thyroid muscles, communicating with its fellow by transverse branches and 
terminates in the left vena innominata. The right one, which is placed a little to 
the right of the median line, opens into the right vena innominata, just at its 
junction with the superior cava. These veins receive tracheal and inferior laryn¬ 
geal branches, and are provided with valves at their termination in the innominate 
veins. 

The Superior Intercostal Veins return the blood from the upper intercostal 
spaces. 

The right superior intercostal, much smaller than the left, closely corresponds 
with the superior intercostal artery, receiving the blood from the first, or first and 
second intercostal spaces, and terminates in the right vena innominata. Some¬ 
times it passes down, and opens into the vena azygos major. 

The left superior intercostal is always larger than the right, but varies in size in 
different subjects, being small when the left upper azygos vein is large, and vice 
versd . It is usually formed by branches from the two or three upper intercostal 
spaces, and, passing across the avch of the aorta, terminates in the left vena 
innominata. The left bronchial vein opens into it. 

Superior Vena Cava. 

The Superior Vena Cava receives the blood which is conveyed to the heart from 
the whole of the upper half of the body. It is a short trunk, varying from two 
inches and a half to three inches in length, formed by the junction of the two vena? 
innominate. It commences immediately below the cartilage of the first rib on the 
right side, and, descending vertically downwards, enters the pericardium, and ter¬ 
minates in the upper part of the right auricle. In its course, it describes a slight 
curve, the convexity of which is turned to the right side. 

Relations . The part external to the pericardium is in relation, in front, with the 
thoracic fascia, which separates it from the thymus gland, and from the sternum; 
behind , with the trachea, from which it is separated by numerous lymphatic glands. 
On its right side, with the right phrenic nerve and the right lung; on its left side , 
with the arch of the aorta. The portion contained within the pericardium is 
covered by the serous layer of that membrane, in its anterior three-fourths. It 
is in relation, behind , with the right pulmonary artery, and right superior pul¬ 
monary \eins; on the left side, with the aorta. It receives the vena azygos major, 
just before it enters the pericardium, and several small veins from the mediastinum 
and pericardium. The superior vena cava lias no valves. 


Azygos Veins. 

I lie Azygos T cins connect together the superior and inferior venae cava?, 
supplying the place of these vessels in that part of the trunk in which they art* 
deficient, on account of their connection with the heart. 

I he larger, or Right Azygos I ein , commences opposite the first or second 
lumbar vertebra, by receiving a branch from the right lumbar veins; sometimes 
1*\ a lnanch fiom the renal vein, or from the inferior vena cava. It enters the 
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thorax through the aortic opening in the Diaphragm, and passes along the right side 
of the vertebral column to the third dorsal vertebra, where it arches forward, over 
the root of the right lung, and terminates in the superior vena cava, just before 
that vessel enters the pericardium. \\ hilst passing through the aortic opening of 
the Diaphragm, it lies with the thoracic duct on the right side of the aorta ; and 
in the thorax it lies upon the intercostal arteries, on the right side of the aorta and 
thoracic duct, and covered by the pleura. 

Branches. It receives nine or ten lower intercostal veins of the right side, the 
vena azygos minor, several oesophageal, mediastinal, and vertebral veins ; near its 
termination, the right bronchial vein ; and it is occasionally connected with the 
right superior intercostal vein. A few imperfect valves are found in this vein, but 
its branches are provided with complete valves. 

The intercostal veins on the left side, below the two or three upper intercostal 
spaces, usually form two trunks, named the left lower, and the left upper azygos 
veins. 

The Left Lower or Smaller Azygos Vein , commences in the lumbar region, by 
a branch from one of the lumbar veins, or from the left renal. It passes into the 
thorax, through the left crus of the Diaphragm, and, ascending on the left side of 
the spine, as high as the sixth or seventh vertebra, passes across the column, behind 
the aorta and thoracic duct, to terminate in the right azygos vein. It receives the 
four or five lower intercostal veins of the left side, and some oesophageal and medi¬ 
astinal veins. 

The Left Upper Azygos varies according to the size of the left superior inter¬ 
costal. It receives veins from the intercostal spaces between the superior inter¬ 
costal vein, and highest branch of the left lower azygos. They are usually two or 
three in number, and join to form a trunk which ends in the right azygos vein, or 
in the left lower azygos. When this vein is small, or altogether wanting, the 
left superior intercostal vein will extend as low as the fifth or sixth intercostal 
space. 

The Bronchial Veins return the blood from the substance of the lungs; that of 
the right side opens into the vena azygos major, near its termination ; that of the 
left side, in the left superior intercostal vein. 

Tiie Spinal Veins. 

The numerous venous plexuses placed upon and within the spine, may be 
arranged into four sets. 

1. Those placed on the exterior of the spinal column, the dorsi-spinal veins. 

2. Those situated in the interior of the spinal canal, between the vertebra? and 
the theca vertebral is, meningo-rachidian veins. 

3. The veins of the bodies of the vertebrae. 

4. The veins of the spinal cord, medulli spinal. 

1. The Dorsi-spinal Veins commence by small branches, which receive their 
blood from the integument of the back of the spine, and from the muscles in the 
vertebral grooves. They form a complicated network, which surrounds the spinous 
processes, laminae, and the transverse and articular processes of all the vertebrae. 
At the bases of the transverse processes, they communicate, by means of ascend¬ 
ing and descending branches, with the veins surrounding the contiguous vertebra?, 
and with the veins in the interior of the spine, in the intervals between the arches 
of the vertebrae, perforating the ligamenta subilava, and terminate in the vertebral 
vein in the neck, in the intercostal veins in the thorax, in the lumbar and sacral 
veins in the loins and pelvis. 

2. The veins contained in the interior of the spinal canal are situated 
between the theca vertebralis and the vertebra?. They consist of two longitudinal 
plexuses, one of which runs along the posterior surface of the bodies of the 
vertebrae, throughout the entire length of the spinal canal (anterior longitudinal 
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spinal veins), receiving the veins belonging to the bodies of the vertebrae (vena* 
basis vertebrarum). The other plexus is placed on the inner, or anterior surface, 

of the lamina? of the vertebra. 


Fig. 222.—Transverse Section of a Dorsal Vertebra, 
showing the Spinal \ eins. 


They also extend along the 
entire length of the spinal 
canal, and are called the 
posterior longitudinal spinal 
veins. 

The Anterior Longitudinal 
Spinal reins consist of two 
large, tortuous venous canals, 
which extend along the whole 
length of the vertebral co¬ 
lumn, from the foramen mag¬ 
num to the base of the coccyx, 
being placed one on each side 
of the posterior surface of the 
bodies of the vertebrae, exter¬ 
nal to the posterior common 
ligament. These veins com¬ 
municate together opposite 
each vertebra, by transverse 
trunks which pass beneath 
the ligament, and receive the large venae basis vertebrarum, from the interior 
of the body of each vertebra. The anterior longitudinal spinal veins are least 
developed in the cervical and sacral regions. They are not of uniform size 
throughout, being alternately enlarged and constricted. At the intervertebral 

foramina they communicate 

Fig. 223.—Vertical Section of two Dorsal Vertebrip, with the dorsi-SpilKll Veins, 

showing .he Spinal Veins. an d w ith the vertebral vein in 

the neck, with the intercostal 
veins in the dorsal region, 
and with the lumbar and sa¬ 
cral veins in the corresponding 
regions. 

The Posterior Longitudi¬ 
nal Spinal Veins , smaller 
than the anterior, are situated 
one on either side, between 
the inner surface of the la¬ 
mina? and the theca vertebra- 
lis. They communicate (like 
the anterior), opposite each 
vert ebra,by transverse trunks; 
and with the anterior longitudinal veins, by lateral transverse branches, which 
pass from behind forwards. These veins, at the intervertebral foramina, join with 
the dorsi-spinal veins. 

3. The I ems of the Bodies of the Vertebrae (venae basis vertebrarum) emerge 
from the foramina on their posterior surface, and join the transverse trunk con¬ 
necting the anterior longitudinal spinal veins. They are contained in large, tor¬ 
tuous channels in the substance of the bones, similar in every respect to those 
found in the diploe of the cranial bones. These canals lie parallel to the upper 
and lower surface of the bones, arise from the entire circumference of the vertebra, 
communicate with veins which enter through the foramina on the anterior surface 
of the bodies, and converge to the principal canal, which is sometimes double 
towards its posterior part. They become greatly developed in advanced age. 

4. The Veins of the Spinal Cord (medulli-spinal) consist of a minute tortuous 
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venous plexus, which covers the entire surface of the cord, being situated 
between the pia mater and arachnoid. These vessels emerge chiefly from the 
posterior median furrow, and are largest in the lumbar region. Near the base of 
the skull they unite, and form two or three small trunks, which communicate 
with the vertebral veins, and then terminate in 

the inferior cerebellar veins, or in the petrosal Fig. 224. The Internal or Long Sn 
sinuses. Each of the spinal nerves is accompanied phonons Vein and its Branches, 
by a branch as far as the intervertebral foramina, 
where they join the other veins from the spinal 
caual. There are no valves in the spinal veins. 


VEINS OF THE LOWER EXTREMITY. 

The veins of the lower extremity are divided, 
like those of the upper, into two sets, superficial 
and deep : the superficial veins being placed be¬ 
neath the integument, between the two layers of 
superficial fascia; the deep veins accompanying 
the arteries, and forming the venae comites of 
those vessels. Both sets of veins are provided 
with valves, which are more numerous in the deep 
than in the superficial set. These valves are also 
more numerous in the lower than in the upper 
limbs. 

The Superficial Veins of the lower extremity 
are the internal or long saphenous, and the ex¬ 
ternal or short saphenous. 

The Internal Saphenous Vein (Fig. 224) com¬ 
mences from a minute plexus, which covers the 
dorsum and inner side of the foot: it ascends in 
front of the inner ankle, and along the inner side 
of the leg, behind the inner margin of the tibia, 
accompanied by the internal saphenous nerve. At 
the knee it passes backwards behind the inner 
condyle of the femur, ascends along the inside of 
the thigh, and, passing through the saphenous 
opening in the fascia lata, terminates in the femo¬ 
ral vein, an inch and a half below Poupart’s liga¬ 
ment. This vein receives in its course cutaneous 
branches from the leg and thigh, and at the saphe¬ 
nous opening, the superficial epigastric, superficial 
circumflex iliac, and external pudic veins. The 
veins from the inner and back part of the thigh 
frequently unite to form a large vessel, which 
enters the main trunk near the saphenous opening, 
and sometimes those on the outer side of the thigh 
join to form a large branch ; so that occasionally 
three large veins arc seen converging from different 
parts of the thigh towards the saphenous opening. 
The internal saphena communicates in the foot 
with the internal plantar vein ; in the leg, with the 
posterior tibial veins, by branches which perforate 
the tibial origin of the Soleus muscle, and also 
with the anterior tibial veins; at the knee, with 
the articular veins; in the thigh, with the femoral 
vein by one or more branches. The valves in this 
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Fig. 225;—F.xicrnnl or Short S’aj»he- 
nnu* Vein. 
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vein vary from two to six in number; they are more numerous in the thigh than 
in the leg. 

The External or Short Saphenous Vein is formed by branches which collect the 

blood from the dorsum and outer side of the foot; 
it passes behind the outer ankle, and along the 
outer border of the tendo Achillis, across which 
it passes at an acute angle to reach the middle 
line of the posterior aspect of the leg. Ascend¬ 
ing directly upwards, it perforates the deep fascia 
in the lower part of the popliteal space, and ter¬ 
minates in the popliteal vein, between the heads 
of the Gastrocnemius muscle. It is accompanied 
by the external saphenous nerve. Jt receives nu¬ 
merous large branches from the back part of the 
leg, and communicates with the deep veins on the 
dorsum of the foot, and behind the outer malleolus. 
This vein has only two valves, one of which is 
always found near its termination in the popliteal 
vein. 

The Deep Veins of the lower extremity accom¬ 
pany the arteries and their branches, and are 
called the vena* comites of those vessels. 

The external and internal plantar veins unite to 
form the posterior tibial. They accompany the 
posterior tibial artery, and are joined by the pero¬ 
neal veins. 

The Anterior Tibial Veins are formed by a 
continuation upwards of the venae dorsales pedis. 
They perforate the interosseous membrane at the 
upper part of the leg, and form, by their junction 
with the posterior tibial, the popliteal vein. 

The valves in the deep veins are very nu¬ 
merous. 


Popliteal Vein. 


The popliteal vein is formed by the junction of 
the venae comites of the anterior and posterior 
tibial vessels ; it ascends through the popliteal 
space to the tendinous aperture in the Adductor 
magnus, where it becomes the femoral vein. In 
the lower part of its course it is placed internal 
to the artery; between the heads of the Gastroc¬ 
nemius it is superficial to that vessel, but above the knee joint it is close to its 
outer side. It receives the sural veins from the Gastrocnemius muscle, the 
articular veins, and the external saphenous. The valves in this vein are usually 
four in number. 


Femoral Vein. 

The femoral vein accompanies the femoral artery through the upper two-thirds 
of the thigh. In the lower part of its course it lies external to the artery; higher 
up it is behind it; and beneath Poupart’s ligament it lies to its inner side, and on 
the same plane as that vessel. It receives numerous muscular branches; the pro¬ 
funda femoris joins it about an inch and a half below Poupart’s ligament, and near 
its termination the internal saphenous vein. The valves in this vein are four or 
five in number. 







ILIAC. 


419 


External Iliac Vein. 

The external iliac vein commences at the termination of the femoral, beneath 
the crural arch, and passing upwards along the brim of the pelvis, terminates 
opposite the sacro-iliac symphysis, by uniting with the internal iliac to form the 
common iliac vein. On the right side, it lies at first along the inner side of the 
external iliac artery ; but as it passes upwards, gradually inclines behind it. On 
the left side, it lies altogether on the inner side of the artery. It receives, imme¬ 
diately above Pouparts ligament, the epigastric and circumflex iliac veins. It 
has no valves. 


Internal Iliac Vein. 

The internal iliac vein is formed by the venae comites of the branches of the 
internal iliac artery, the umbilical arteries excepted, it receives the blood from 
the exterior of the pelvis by the gluteal, sciatic, internal pudic, and obturator 
veins; and from the organs in the cavity of the pelvis by the hemorrhoidal and 
vesico-prostatic plexuses in the male, and the uterine and vaginal plexuses in the 
female. The vessels forming these plexuses are remarkable for their large size, 
their frequent anastomoses, and the number of valves which they contain? The 
internal iliac vein lies at first on the inner side, and then behind the internal iliac 
artery, and terminates opposite the sacro-iliac articulation, by uniting with the 
external iliac, to form the common iliac vein. This vessel has no valves. 

The Hemorrhoidal Plexus surrounds the lower end of the rectum, being formed 
by the superior hemorrhoidal veins, branches of the inferior mesenteric, and the 
middle and inferior hemorrhoidal, which terminate in the internal iliac. The 
portal and general venous systems have a free communication by means of the 
branches composing this plexus. 

The Vesico-prostatic Plexus surrounds the neck and base of the bladder and 
prostate gland. It communicates with the hemorrhoidal plexus behind, and re¬ 
ceives the great dorsal vein of the penis, which enters the pelvis beneath the 
subpubic ligament. This plexus is supported upon the sides of the bladder by a 
reflection of the pelvic fascia. These veins are very liable to become varicose, and 
often contain hard earthy concretions, called phlebolitcs. 

The Dorsal Vein of the Penis is a vessel of large size, which returns the blood 
from the body of this organ. At first it consists of two branches, which are con¬ 
tained in the groove on the dorsum of the penis, and receives veins from the 
glans, the corpus spongiosum, and numerous superficial veins ; these unite near the 
root of the penis into a single trunk, which pierces the triangular ligament beneath 
the pubic arch, and divides into two branches, which enter the prostatic plexus. 

The Vaginal Plexus surrounds the mucous membrane of the vagina, being 
especially developed at the orifice of this canal: it communicates with the vesical 
plexus in front, and with the hemorrhoidal plexus behind. 

The Uterine Plexus is situated along the sides and superior angles of the 
uterus, receiving large venous canals (the uterine sinuses) from its substance. The 
veins composing this plexus anastomose frequently with each other, and some of 
them communicate with the ovarian veins. They are not tortuous like the arteries. 

Common Iliac Vein. 

Each common iliac vein is formed by the union of the external and internal 
iliac veins in front of the sacro-vertebral articulation; passing obliquely upwards 
towards the right side, they terminate upon the intervertebral substance between 
the fourth and fifth 1 umbar vertebra?, where they unite at an acute angle to form 
tlie inferior vena cava. The right common iliac is shorter than the left, nearly 
vertical in its direction, and ascends behind and then to*the outer side of its cor¬ 
responding artery. The left common iliac , longer and more oblique in its course, 
is at first situated at the inner side of the corresponding artery, and then behind 
the right common iliac. Each common iliac receives the ilio-lumbar, and some- 
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times the lateral sacral veins. The left one receives, in addition, the middle sacral 
vein. No valves are found in these veins. 

The Middle Sacral Vein accompanies its corresponding artery along the front 
of the sacrum, and terminates in the left common iliac vein; occasionally in the 
commencement of the inferior vena cava. 

Peculiarities, The left common iliac vein, instead of joining with the right one in its 
usual position, occasionally ascends on the left side of the aorta as high as the kidney, 
where, after receiving the left renal vein, it crosses over the aorta, and then joins with the 
right vein to form the vena cava. In these cases, the two common iliaes are connected 
by a small communicating branch at the spot where they are usually united. 

Inferior Vena Cava. 

The inferior vena cava returns to the heart the blood from all the parts below 
the Diaphragm. It is formed by the junction of the two common iliac veins on 
the right side of the intervertebral substance between the fourth and fifth lumbar 
vertebrae. It passes upwards along the front of the spine, on the right side of the 
aorta, and having reached the under surface of the liver, is contained in a groove 
in its posterior border. It then perforates the tendinous centre of the Diaphragm, 
enters the pericardium, where it is covered by its serous layer, and terminates in 
the lower and hack part of the right auricle. At its termination in the auricle, 
it is provided with a valve, the Eustachian, which is of large size during foetal 
life. 

Relation*. In front , from below upwards, with the mesentery, transverse por¬ 
tion of the duodenum, the pancreas, portal vein and the posterior border of the 
liver, which partly and occasionally completely surrounds it; behind , it rests upon 
the vertebral column, the right crus of the Diaphragm, the right renal and lumbar 
arteries; on the left side , it is in relation with the aorta. It receives in its course 
the following branches :— 

Lumbar. Suprarenal. 

Right spermatic. Phrenic. 

Renal. Hepatic. 

Peculiarities. In Position. This vessel is sometimes placed on the left side of the aorta, 

as high as the left renal vein, after receiving which, it crosses over to its usual position on 
the right side; or may be placed altogether on the left side of the aorta, as far upwards 
as its termination in the heart; in such cases, the abdominal and thoracic viscera, together 
with the great vessels, are all transposed. 

Point of Termination. Occasionally the inferior vena cava joins the right azygos vein, 
which is then of large size. In such cases, the superior cava receives the whole of the 
blood from the body before transmitting it to the right auricle, the blood from the hepatic 
veins excepted, these vessels terminating directly in the right auricle. 

The Lumbar reins , three or four in number on each side, collect the blood by 
dorsal branches from the muscles and integument of the loins, and by abdominal 
branches from the walls of the abdomen, where they communicate with the 
epigastric veins. At the spine, they receive branches from the spinal plexuses, and 
then pass forwards round the sides of the bodies of the vertebrae beneath the Psoas 
magnus, and terminate at the hack part of the inferior cava. The left lumbar veins 
are longer than the right, and pass behind the aorta. The lumbar veins communicate 
with each other by branches which pass in front of the transverse processes. 
Occasionally two or more of these veins unite to form a single trunk, the ascending 
lumbar, which serves to connect the common iliac, ilio-lujnbar, lumbar, and azygos 
veins of the corresponding side of the body. 

The Spermatic 1 eins emerge from the back of the testis, and receive branches 
from the epididymis; they form a branched and convoluted plexus, called the 
spermatic plexus (plcxuS pampiniformis), below the abdominal ring: the vessels 
composing this plexus are very numerous, and ascend along the cord in front of 
the vas deferens; having entered the abdomen, they coalesce to form two branches, 
which ascend on the Psoas muscle, behind the peritoneum, lying one on each 
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side of the spermatic artery, and to unite to form a single vessel, which opens on 
the right side in the inferior vena cava, piercing this vessel obliquely ; on the left 
side in the left renal vein, terminating at right angles with this vein. The sper¬ 
matic veins are provided with valves. The left spermatic vein passes behind the 
sigmoid flexure of the colon ; this circumstance, as well as the indirect communi¬ 
cation of the vessel with the vena cava, may serve to explain the more frequent 
occurrence of varicocele on the left side. 

The Ovarian Veins are analogous to the spermatic in the male ; they form a 
plexus near the ovary, and in the broad ligament and Fallopian tube, communi¬ 
cating with the uterine plexus. They terminate as in the male. Valves are 
occasionally found in these veins. These vessels, like the uterine veins, become 
much enlarged during pregnancy. 

The lienal Veins are of large size, and placed in front of the divisions of 
the renal arteries. The left is longer than the right and passes in front of the 
aorta, just below the origin of the superior mesenteric artery. It receives the 
left spermatic vein. It usually opens into the vena cava, a little higher than 
the right. 

The Suprarenal Vein terminates, on the right side, in the vena cava; on 
the left side, in the left renal or phrenic vein. 

The Phrenic Veins follow the course of the phrenic arteries. The tiro supe¬ 
rior, of small size, accompany the corresponding nerve and artery ; the right 
terminating opposite the junction of the two venae innominate, the left in the 
left superior intercostal or left internal mammary. The two inferior phrenic veins 
follow the course of the inferior phrenic arteries, and terminate, the right in the 
inferior vena cava, the left in the left renal vein. 

The Hepatic Veins commence in the substance of the liver, in the capillary 
terminations of the vena portae : these branches, gradually uniting, form three 
large veins, which converge towards the posterior border of the liver, and open 
into the inferior vena cava^ whilst that vessel is situated in the groove at the 
back part of this organ. Of these three veins, one from the right, and another 
from the left lobe, open obliquely into the vena cava ; that from the middle of the 
organ and lobus Spigelii having a straight course. The hepatic veins run singly, 
and are in direct contact with the hepatic tissue. They are destitute of valves. 

Portal System of Veins. 

The portal venous system is composed of four large veins, which collect the 
venous blood from the viscera of digestion. The trunk formed bv their union 
(vena portae) enters the liver, ramifies throughout its substance, and its branches 
again emerging from that organ as the hepatic veins, terminate in the inferior 
vena cava. The branches of this vein are in all cases single, and destitute of 
valves. 

The veins forming the portal system are the 

Inferior mesenteric. Splenic. 

Superior mesenteric. Gastric. 

The Inferior Mesenteric Vein returns the blood from the rectum, sigmoid 
flexure, and descending colon, corresponding with the ramifications of the branches 
of the inferior mesenteric artery. Ascending beneath the peritoneum in the 
lumbar region, it passes behind the transverse portion of the duodenum and pan¬ 
creas, and terminates in the splenic vein. Its hemorrhoidal branches inosculate 
with those of the internal iliac, and thus establish a communication between the 
portal and the general venous system. 

The Superior Mesenteric Vein returns the blood from the small intestines, and 
from the caecum and ascending and transverse portions of the colon, corresponding 
with the distribution of the branches of the superior mesenteric artery. The 
large trunk formed by the union of these branches ascends along the right side and 
in front of the corresponding artery, passes in front of the transverse portion of 
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the duodenum, and unites behind the upper border of the pancreas with the 
splenic vein, to form the vena portae. 

The Splenic Vein commences by five or six large branches, which return the 
blood from the substance of tlie spleen. These uniting form a single vessel, 
which passes from left to right behind the upper border of the pancreas, and ter¬ 
minate at its greater end by uniting at a right angle with the superior mesenteric 


Fig. 22C.—Portal Vein and its Branches. 







to form the vena portae. 1 he splenic vein is of large size, and not tortuous like 
the artery. It receives the vasa brevia from the left extremity of the stomach, 
the left gastro-epiploic vein, pancreatic branches from the pancreas, the pan* 
creatico-duodenal vein, and the inferior mesenteric vein. 

I he Gastric is a vein of small size, which accompanies the gastric artery from 
left to right along the lesser curvature of the stomach, and terminates in the vena 
portae. 
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The Porta! Vein is formed by the junction of the superior mesenteric and splenic 
veins, their union taking place in front of the vena cava, and behind the upper 
border of the great end of the pancreas. Passing upwards through the right 
border of the lesser omentum to the under surface of the liver, it enters the trans¬ 
verse fissure, where it is somewhat enlarged, forming the sinus of the portal vein, 
and divides into two branches, which accompany the ramifications of the hepatic 
artery and hepatic duct throughout its substance. Of these two branches, the 
right is the larger, but the shorter of the two. The portal vein is about four inches 
in length, and, whilst contained in the lesser omentum, lies behind and between 
the hepatic duct and artery, the former being to the right, the latter to the left. 
These structures arc accompanied by filaments of the hepatic plexus and numerous 
lymphatics, surrounded by a quantity of loose areolar tissue, the capsule of Glisson, 
and placed between the layers of the lesser omentum. The vena portae receives 
the gastric and cystic veins; the latter vein sometimes terminates in the right 
branch of the vena portse. Within the liver, the portal vein receives the blood 
from the branches of the hepatic artery. 


Cardiac Veins. 

The veins which return the blood from the substance of the heart arc, the 

Great cardiac vein. Anterior cardiac veins. 

Posterior cardiac vein. Verne Thebesii. 

The Great Corona rtf or Cardiac Vein is a vessel of considerable size, which 
commences at the apex of the heart, and ascends along the anterior ventricular 
groove to the base of the ventricles. It then curves to the left side, around the 
auriculo-ventricular groove, between the left auricle and ventricle, to the back part 
of the heart, and opens into the coronary sinus, its aperture being guarded bv two 
valves. It receives the posterior cardiac vein, and the left cardiac veins from the 
left auricle and ventricle, one of which, ascending along the left margin of the 
ventricle, is of large size. The branches joining it are provided with valves. 

The Posterior Cardiac Vein commences, by small branches, at the apex of the 
heart, communicating with those of the preceding. It ascends along the groove 
between the ventricles, on the posterior surface of the heart, to its base, and ter¬ 
minates in the coronary sinus, its orifice being guarded by a valve. It receives 
the veins from the posterior surface of both ventricles. 

The Anterior Cardiac Veins are three or four small branches, which collect the 
blood from the anterior surface of the right ventricle. One of these, larger than 
the rest, runs along the right border of the heart, the vein of Galen. They open 
separately into the lower part of the right auricle. 

The Vence Thebesii arc numerous minute veins, which return the blood directly 
from the muscular substance, without entering the venous current. They open, by 
minute orifices (foramina Thebesii\ on the inner surface of the right auricle. 

The Coronary Sinus is that portion of the coronary vein which is situated in the 
posterior part of the left auriculo-ventricular groove. It is about an inch in length, 
presents a considerable dilatation, and is covered by the muscular fibres of the left 
auricle. It receives the great cardiac vein, the posterior cardiac vein, and an 
oblique vein from the back part of the left auricle, the remnant of the obliterated 
left innominate trunk of the foetus, described by Mr. Marshall. The coronary sinus 
terminates in the right auricle, between the inferior vena cava and the auriculo- 
ventricular aperture, its orifice being guarded by a semilunar fold of the lining 
membrane of the heart, the coronary valve. All the branches joining this vessel, 
excepting the oblique vein above-mentioned, arc provided with valves. 
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The Pulmonary Veins. 

The Pulmonary Veins return the arterial blood from the lungs to the left auricle 
of the heart. They are four in number, two for each lung. The pulmonary differ 
from other veins in several respects. 1. They carry arterial, instead of Venous 
blood. 2. They are destitute of valves. 3. They are only slightly larger than 
the arteries they accompany. 4. And they accompany those vessels singly. They 
commence in a capillary network, upon the parietes of the bronchial cells, where 
they are continuous with the ramifications of the pulmonary artery, and, uniting 
together, form a single trunk for each lobule. These branches, successively unit¬ 
ing, form a single trunk for each lobe, three for the right, and two for the left 
lung. The vein of the middle lobe of the right lung unites with that from the 
upper lobe, in most cases, forming two trunks on each side, which open separately 
into the left auricle. Occasionally they remain separate; there are then three 
veins on the right side. Not unfrequcntly, the two left pulmonary veins terminate 
by a common opening. 

Within the luny , the branches of the pulmonary artery are in front, the veins 
behind , and the bronchi between the two. 

At the root of the lung , the veins are in front , the artery in the middle , and the 
bronchus behind\ 

Within the pericardium, their anterior surface is invested by the serous layer of 
this membrane, the right pulmonary veins pass behind the right auricle and as¬ 
cending aorta; the left pass in front of the thoracic aorta, with the left pulmonary 
artery. 


I 


Of the Lymphatics. 

f riIE Lymphatics have derived their name from the appearance of the fluid con- 
tained in their interior (lymph a, water”). They are also called absorbents , 
from the property these vessels possess of absorbing foreign matters into the 
system, and carrying them into the circulation. 

The lymphatic system includes not only the lymphatic vessels and the glands 
through which they pass, but also the lacteal or chyliferous vessels. The 
lacteals are the lymphatic vessels of the small intestine, and differ in no respect 
from the lymphatics generally, excepting that they carry a milk-white fluid, the 
chyle, during the process of digestion, and convey it into the blood through the 
thoracic duct. 

The lymphatics are exceedingly delicate vessels, the coats of which are so 
transparent, that the fluid they contain is readily seen through them. They 
retain a nearly uniform size, being interrupted at intervals by constrictions, which 
give to them a knotted or beaded appearance, owing to the presence of valves in 
their interior. They are found in nearly every texture and organ of the body, 
with the exception of the substance of the brain and spinal cord, the eyeball, 
cartilage, tendon, membranes of the ovum, the placenta, and umbilical cord. 
Their existence in the substance of hone is doubtful. 

The lymphatics are arranged into a superficial and deep set. The superficial 
vessels, on the surface of the body, are placed immediately beneath the integu¬ 
ment, accompanying the superficial veins; they join the deep lymphatics in 
certain situations by perforating the deep fascia. In the interior of the body, 
they lie in the submucous areolar tissue, throughout the whole length of the 
gastro-pulmonary and genito-urinary tracts; or in the subserous areolar tissue, 
beneath the serous membrane covering the various organs in the cranial, thoracic, 
and abdominal cavities. In each of these situations these vessels arise in the 
form of a dense plexiform network, consisting of several strata; the vessels com¬ 
posing which, as well as the meshes between them, are much larger than the 
capillary plexus. From these networks small vessels emerge, which pass, either 
to a neighboring gland, or to join some larger lymphatic trunk. The deep 
lymphatics, fewer in number, and larger than the superficial, accompany the deep 
bloodvessels. Their mode of origin is not known; it is, however, probable, that 
it is similar to that of the superficial vessels. The lymphatics of any part or 
organ exceed, in number, the veins; but in size they are much smaller. Their 
anastomoses, also, especially of the large trunks, are more frequent, and are effected 
by vessels equal in diameter to those which they connect, the continuous trunks 
retaining the same diameter. 

The lymphatic vessels, like arteries and veins, arc composed of three coats, 
internal, middle, and external. . 

The internal is an epithelial and elastic coat. It is thin, transparent, slightly 
clastic, and ruptures sooner than the other coats. It is composed of a layer 
of scaly epithelium, supported on one or more laminae of longitudinal elastic 
fibres. 

The middle, or muscular coat, is thin, extensile, and elastic, consisting inter¬ 
nally of a layer of longitudinal muscular fibres of the involuntary kind, inter¬ 
mixed with some areolar tissue, external to which, in the larger lymphatics, is a 
layer of circular fibres. 

The external , or areolo-fibrous coat, is similar to that of the bloodvessels. It 
is thin, but very extensile and elastic, composed of filaments of areolar t issue, inter¬ 
mixed with some muscular fibres, longitudinally or obliquely disposed. It forms a 
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protective corering to the other coats, and serves to connect the vessels with the 
neighboring structures. 

The lymphatics arc supplied by nutrient vessels, which are distributed to their 
outer and middle coats; but no nerves have at present been traced into them. 

The lymphatics are very generally provided with valves, which assist verv 
materially in effecting the circulation of the fluid they contain. They are formed 
of a thin layer of fibrous tissue, coated on both surfaces with scaly epithelium. 
Their form is semilunar; they are attached by their convex edge to the sides of the 
vessel, the concave edge being free, and directed in the course of the contained 
current. Most usually, two such valves, of equal size, are found placed opposite 
one another; hut occasionally exceptions occur, especially at or near the anasto¬ 
moses of lymphatic vessels. Thus one valve may he of very rudimentary size, 
the other increased in proportion. In other eases, the semilunar flaps have been 
found directed transversely across the vessel, instead of obliquely, so as to impede 
the circulation in both directions, hut not to completely arrest it in either; or the 
semilunar flaps, taking the same direction, have been united on one side, so that 
they formed, by their union, a transverse septum, having a partial transverse slit: 
and sometimes the flap was constituted of a circular fold, attached*to the entire 
circumference of the vessel, and having in its centre a circular or elliptical aper¬ 
ture, the arrangements of the flaps being similar to those composing the ileo- 
csecal valve. 

The valves in the lymphatic vessels are placed at much shorter intervals than 
in the veins. They are most numerous near the lymphatic glands, and they are 
found more frequently in tlie lymphatics of the neck and upper extremity, than in 
the lower. The wall of the lymphatics, immediately above the point of attachment 
of each segment of a valve, is expanded into a pouch or sinus, which gives to 
these vessels, when distended, the knotted or beaded appearance which they pre¬ 
sent. Valves are wanting in the vessels composing the plexiform network in which 
the lymphatics originate. 

There is no satisfactory evidence to prove that any natural communication 
exists between the lymphatics of glandular organs and their ducts, or between the 
lymphatics and the capillary vessels. 

The lymphatics or absorbent glands, named also conglobate glands, are small 
solid glandular bodies, situated in the course of the lymphatic and lacteal vessels. 
They are found in the neck and on the external parts of the head; in the upper 
extremity, in the axilla and front of the elbow; in the lower extremity, in the 
groin and popliteal space. In the abdomen, they are found in large numbers in 
the mesentery, and along the side of the aorta, vena cava, and iliac vessels; and in 
the thorax, in the anterior and posterior roediastina. They are somewhat flattened, 
and of a round or oval form. In size, they vary from a hemp-seed to an almond, 
ami their color, on section, is of a pinkish-gray tint, excepting the bronchial glands, 
which in the adult are mottled with black. The lymphatic and lacteal vessels pass 
through these bodies in their passage to the thoracic and lymphatic ducts. A 
lymphatic or lacteal, previous to entering a gland, divides into several small 
branches, which are named inf event or afferent vessels (vasa inferentia or afferentia); 
and those which emerge from it are called efferent vessels (vasa efferentia). In 
structure they are composed of a superficial or cortical spongy substance, about two 
or three lines in thickness, containing numerous small cavities or loculi, filled with 
a whitish pulpy matter; the afferent vessels pour their contents into these loculi, 
which communicate by minute vessels with the lymphatic plexus composing the 
centre or medullary portion of the gland, from which the efferent vessels emerge. 
I hese plexuses of lymphatic vessels are intermixed with a capillary plexus, and 
the whole inclosed in a thin fibro-areolar capsule. 

Thoracic Duct. 

The thoracic duct (Fig. 227) conveys the great mass of the lymph and chyle 
into the blood. It is the common trunk of all the lymphatic vessels of the body, 
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excepting those of the right side of the head, neck, and thorax, and right upper 
extremity, the right lung, right side of the heart, and the convex surface of 
the liver. It varies from eighteen to twenty inches in length in the adult, and 
* extends from the second lum¬ 
bar vertebra to the root of Fig. 227.— The Thoracic anti Right Lymphatic Ducts 
the neck. It commences in 
the abdomen by a triangular 
dilatation, the receptaciilum 
chyli (reservoir or cistern of 
Pecquet), which Is situated 
upon the front of the body of 
the second lumbar vertebra, 
to the right side and behind 
the aorta, by the side of the 
right crus of the Diaphragm. 

It ascends into the thorax 
through the aortic opening 
in the Diaphragm, and is 
placed in the posterior medias¬ 
tinum in front of the vertebral 
column, lying between the 
aorta and vena azygos. Op¬ 
posite the fourth dorsal ver¬ 
tebra it inclines towards the 
left side and ascends behind 
the arch of the aorta, on the 
left side of the oesophagus, 
and behind the first portion 
of the left subclavian artery, 
to the upper orifice of the 
thorax. Opposite the upper 
border of the seventh cervical 
vertebra, it curves down¬ 
wards above the subclavian 
artery, and in front of the 
Scalenus muscle, so as to form 
an arch ; and terminates near 
the angle of junction of the 
left internal jugular and sub¬ 
clavian veins. The thoracic 
duct, at its commencement, is 
about equal in size to the dia¬ 
meter of a goose-quill, dimi¬ 
nishes considerably in its 
calibre in the middle of the 
thorax, and is again dilated 
just before its termination. 

It is generally flexuous in its 
course, and constricted at in¬ 
tervals, so as to present a 
varicose appearance. The 
thoracic duct not un frequently 
divides in the middle of its 
course into two branches of unequal size, which soon reunite, or into several 
branches, which form a plexiform interlacement. It occasionally bifurcates, at 
its upper part, into two branches, the left terminating in the usual manner, 
the right opening into the left subclavian vein, in connection with the right 
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lymphatic duct. The thoracic duct has numerous valves throughout its tv hole 
course, but they are more numerous in the upper than in the lower part ; at its 
termination, it is provided with a pair of valves, the free borders of which are 
turned towards the vein, so as to prevent the regurgitation of venous blood into 
the duct. 

Branches. The thoracic duct at its commencement receives four or five large 
trunks from the abdominal lymphatic glands, and also the trunk of the lacteal 
vessels. "Within the thorax,* it is joined by the lymphatic vessels from the left 
half of the wall of the thoracic cavity; and the lymphatics from the sternal and 
intercostal glands, those of the left lung, left side of the heart,* trachea, and oeso¬ 
phagus ; and just before its termination, receives the lymphatics of the left side of 
the head and neck, and left upper extremity. 

The Right Lymphatic Pud is a short trunk, about an inch in length, and a line 
or a line and a half in diameter, which receives the lymph from the right side of 
the head and neck, the right upper extremity, and right side of the thorax; and 
terminates at the angle of union of the right subclavian and right internal jugular 
veins. Its orifice is guarded bv two semilunar valves, which prevent the entrance 
of blood from the veins. 

Branches. In addition to those already mentioned, it receives the lymphatics of 
the right lung and right side of the heart, and some from the convex surface of 
the liver. 

Lymphatics of the Head, Face, and Neck. 

The Superficial Lymphatic Glands of tlic Head (Fig. 228) are of small size, few 
in number, and confined to its posterior region. They arc the occipital , placed at the 
back of the head along the attachment of the Occipito-frontalis; and the posterior 
auricular , near the upper end of the Stern o-raastoid. These glands become con¬ 
siderably enlarged in cutaneous affections and other diseases of the scalp. In the 
face, the superficial lymphatic glands are more numerous: they are the parotid , 
some of which are superficial and others deeply placed in its substance; the zygo¬ 
matic, situated under the zygoma: the buccal , on the surface of the buccinator 
muscle; and the submaxillary, the largest, beneath the body of the lower jaw. 

The Superficial Lymphatics of the Head are divided into an anterior and a pos¬ 
terior set, which follow the course of the temporal and occipital vessels. The tem¬ 
poral set accompany the temporal artery in front of the ear, to the parotid lymphatic 
glands, from which they proceed to the lymphatic gland of the neck. The occi¬ 
pital set follow the course of the occipital artery, descend to the occipital and pos¬ 
terior auricular lymphatic glands, and from thence join the cervical glands. 

The Superficial Lymphatics of the Face are more numerous than those of the 
head. They commence over its entire surface, those from the frontal region accom¬ 
panying the frontal vessels: they then pass obliquely across the face, accompanying 
the facial vein, pass through the buccal glands on the surface of the Buccinator 
muscle, and join the submaxillary lymphatic glands. These glands receive the 
lymphatic vessels from the lips, and are often found enlarged in cases of malignant 
disease of this part. 

The Deep Lymphatics of the Face are derived from the pituitary mem¬ 
brane of the nose, the mucous membrane of the mouth and pharynx, and the 
contents of the temporal and orbital fossae; they accompany the branches of the 
internal maxillary artery, and terminate in the deep parotid and cervical lymphatic 
glands. 

The Deep Lymphatics of the Cranium consist of two sets, the menin¬ 
geal and cerebral. The meningeal lymphatics accompany the meningeal vessels, 
escape through the foramina at the base of the skull, and join the deep cervical lym¬ 
phatic glands. The cerebral lymphatics are described by Fohmann as being 
situated between the arachnoid and pia mater, as well as in the choroid plexuses 
of the lateral ventricles; they accompany the trunks of the carotid and vertebral 
arteries, and probably pass through foramina at the base of the skull, to terminate 
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in the deep cervical glands. They have not at present been demonstrated in the 
dura mater, or in the substance of the brain. 

The Lymphatic Glands of the Neck are divided into two sets, superficial and 

deep. 

The superficial cervical glands are placed in the course of the external jugular 
vein, between the 1 latysma and Sterno-mastoid. They are most numerous at the 
root of the neck, in the triangular interval between the clavicle, the Stcrno-inas- 
toid, and the I rapezius, where they are continuous with the axillary glands. A 
few small glands are also found on the front and sides of the larynx. 


Fig. 228 .—The Superficial Lymphatics and Glands of the Head, Face, ami Neck. 



The deep cervical glands (Fig. 229) are numerous and of large size ; they form 
&n uninterrupted chain along the sheath of the carotid artery and internal jugular 
vein, lying by the side of the pharynx, oesophagus, and trachea, and extending 
from the base of the skull to the thorax, where they communicate with the lym¬ 
phatic glands in this cavity. 

The Superficial and Deep Cervical Lymphatics are a continuation of those 
already described on the cranium and face. After traversing the glands in those 
regions, they pass through the chain of glands which lie along the sheath of 
tiie carotid vessels, being joined by the lymphatics from the pharynx, (esopha¬ 
gus, larynx, trachea, and thyroid gland. At the lower part of the neck, after 
receiving some lymphatics from the thorax, they unite into a single trunk, which 
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terminates on the left side, in the thoracic duct; on the right side, in the ri«dit 
lymphatic duct. 


Fig. 229.—The Deep Lymphatics and Glands of the Neck and Thorax. 



Lymphatics of the Upper Extremity. 

The Lymphatic Glands of the upper extremity (Fig. 230) may he subdivided 
into two sets, superficial and deep. 

I he superficial lymphatic glands are few, and of small size. There are oeca- 
Monnllv two or three in front of the elbow, undone or two above the internal 
condyle of the humerus, near the basilic vein. 

llie deep lymphatic glands are also few in number. In the forearm a few 
small ones are occasionally found in the course of the radial and ulnar vessels; 

.ind in the arm, there is a chain of small glands along the inner side of the brachial 
artery. 

The Axillary Glands are of large size, and usually ten or twelve in number. 
A chain of these glands surrounds the axillary*vessels imbedded in a quantity of 
loose areolar tissue ; they receive the lymphatic vessels from the arm : others are 
' ispersed m the areolar tissue of the axilla : the remainder arc arranged in two 
senes, a small chain running along the lower border of the Pectoralis major, as 
i.n as the mammary gland, receiving the lymphatics from the front of the chest 
and mamma, and others are placed along the lower margin of the posterior wall 
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of the axilla, which receive the lymphatics from the integument of the hack. 
Two or three subclavian lymphatic glands are placed immediately beneath the 
clavicle; it is through these that the axillary and deep cervical glands communi¬ 
cate with each other. One is figured by Mascagni near the umbilicus. In 
malignant diseases, tumors or other affections implicating the upper part of the 
hack and shoulder, the front of the chest and mamma, the upper part of the front 
and side of the abdomen, or the hand, forearm, and arm, these glands are usually 
found enlarged. 


Fig. 230.—The Superficial Lymphatics and Glands of the Upper Extremity. 



The Superficial Lymphatics of the upper extremity arise from the skin of the 
hand, and run along the sides of the fingers, chiefly on the dorsal surface of the 
hand; they then pass up the forearm, and subdivide into two sets, which take 
the course of the subcutaneous veins. Those from the inner border of the hand 
accompanying the ulnar veins along the inner side of the forearm to the bend of 
tlie elbow, where they join with some lymphatics from the outer side of the fore¬ 
arm, follow the course of the basilic vein, communicate with the glands imme- 





432 


LYMPHATICS. 


Fig 231 —The Superficial Lymphatics ami 
Glands of the Lower Extremity. 



diately above the elbow, and terminate 
in the axillary glands, joining with the 
deep lymphatics. The superficial lym¬ 
phatics from the outer and back part of 
the hand accompany the radial veins to 
the bend of the elbow, being less nume¬ 
rous than the preceding. Here the 
greater number join the basilic group; 
the rest ascend with the cephalic vein on 
the outer side of the arm, some crossing 
obliquely the upper part of the Biceps to 
terminate in the axillary glands, whilst 
one or two accompany the cephalic vein 
in the cellular interval between the Pec- 
toralis major and Deltoid, and enter 
the subclavian lymphatic glands. 

The Deep Lymphatics of the upper 
extremity, accompany the deep blood¬ 
vessels. In the forearm they consist of 
three sets, corresponding with the radial, 
ulnar, and interosseous arteries; they 
pass through the glands occasionally 
found in the course of these vessels, and 
communicate at intervals with the super¬ 
ficial lymphatics. In their ascent up¬ 
wards, some of them pass through the 
glands which lie upon the brachial ar¬ 
tery: they then enter the axillary and 
subclavian glands, and at the root of 
the neck terminate, on the left side in 
the thoracic duct, and on the right side 
in the right lymphatic duct. 

Lymphatics of the Lower Extre¬ 
mity. 

The Lymphatic Glands of the lower 
extremity may be subdivided into two 
sets, superficial and deep. 

The superficial lymphatic glands of 
the lower extremity are confined to the 
inguinal region. 

The superficial inguinal glands , 
placed immediately beneath the integu¬ 
ment, are of large size, and vary from 
eight to ten in number. They are divi¬ 
sible into two groups; an upper, dis¬ 
posed irregularly along Poupart’s liga¬ 
ment receiving the lymphatic vessels 
from the integument of the scrotum, 
penis, parietes of the abdomen, pen- 
nannn, and gluteal regions; and an 
inferior group, which surround the sa¬ 
phenous opening in the fascia lata, a 
tew being sometimes continued along 
the saphena vein to a variable extent. 
These receive the superficial lymphatic 
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vessels from the lower extremity. These glands frequently become enlarged in 
diseases implicating the parts from which their efferent lymphatics originate. 
Thus, in malignant or syphilitic affections of the prepuce and penis, the labia 
majora in the female, in cancer scroti, in abscess in the pcrinamm, or in any other 
disease affecting the integument and superficial structures in these parts" or the 
siihumbilical part of the abdomen or gluteal region, the upper chain of glands is 
almost invariably enlarged, the lower chain being implicated in diseases affecting 
the lower limb. 

The JJeep Lymphatic (Hands are the anterior tibial, popliteal, deep inguinal, 
gluteal, and ischiatic. 

The Anterior Tibial (Hand is not constant in its existence. It is generally 
found by the side of the anterior tibial artery, upon the interosseous membrane at 
the upper part of the leg. Occasionally two glands are found in this situation. 

The Deep Popliteal Glands , four or five in number, are of small size; they 
surround the popliteal vessels, imbedded in the cellular tissue and fat of the popli¬ 
teal space. 

The Deep Inguinal Glands are placed beneath the deep fascia around the 
femoral artery and vein. They are of small size, and communicate with the 
superficial inguinal glands through the saphenous opening. 

The Gluteal and Ischiatic Glands are placed, the former above, the latter 
below the Pyriformis muscle, resting on their corresponding vessels as they pass 
out of the great sacro-sciatic foramen. 

The Lymphatics of the lower extremity, like the veins, may be divided into 
two sets, superficial and deep. 

The Superficial Lymphatics are placed between the integument and superficial 
fascia, and are divisible into two groups, an internal group, which follow the 
course of the internal saphena vein, and an external group, which accompany the 
external saphena. 

The internal group, the largest, commence on the inner side and dorsum of the 
foot; they pass, some in front and some behind the inner ankle, ascend the leg 
with the internal saphenous vein, pass with it behind the inner condyle of the 
femur, and accompany it to the groin, where they terminate in the group of 
inguinal glands which surround the saphenous opening. Some of the efferent 
vessels from these glands pierce the cribriform fascia and sheath of the femoral 
vessels, and terminate in a lymphatic gland contained in the femoral canal, thus 
establishing a communication between the lymphatics of the lower extremity and 
those of the trunk ; others pierce the fascia lata, and join the deep inguinal 
glands. 

The external group arise from the outer side of the foot, ascend in front of the 
anterior region of the leg, and just below the knee cross the tibia from without 
inwards, to join the lymphatics on the inner side of the thigh. Others commence 
on the outer side of the foot, pass behind the outer malleolus, and accompany 
the external saphenous vein along the back of the leg, where they enter the 
popliteal glands. 

The Deep Lymphatics of the lower extremity are few in number, and accom¬ 
pany the deep bloodvessels. In the leg they consist of three sets, the anterior 
tibial, peroneal, and posterior tibial, which accompany the corresponding vessels, 
being two or three in number to each; they ascend with the bloodvessels, and 
enter the lymphatic glands in the popliteal space: the efferent vessels from these 
glands accompany the femoral vein, and join the deep inguinal glands ; from these 
the vessels pass beneath Poupart’s ligament, and communicate with the chain of 
glands surrounding the external iliac vessels. 

The deep lymphatics of the gluteal and ischiatic regions follow the course of the 
bloodvessels, and join the gluteal and ischiatic glands at the great sacro-sciatic 
foramen. 
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Lymphatics of tiie Pelvis and Abdomen. 

The Deep Lymphatic Glands in the Pelvis are the external iliac, the internal 
iliic, and the sacral. Those of the abdomen are the lumbar glands. 

The External Iliac Glands form an uninterrupted chain around the external 

Fig. 232.—The Deep Lymphatic Vessels and Glands of the Abdomen anti Pelvis. 
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iliac vessels, three being placed around the commencement of the vessel just 
behind the crural arch. They communicate by one extremity with the femoral 
lymphatics, and by the other with the lumbar glands. 

The Internal Iliac Glands surround the internal iliac vessels; they receive the 
lymphatics corresponding to the branches of the internal iliac artery, and commu¬ 
nicate with the lumbar glands. 
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The Sacral Glands occupy the sides of the anterior surface of the sacrum, some 
being situated in the folds of the mesorectum. These and the internal iliac glands 
become greatly enlarged in malignant disease of the bladder, rectum, or uterus. 

The Lumbar Glands are very numerous; they are situated on the front of 
the lumbar vertebrae, surrounding the common iliac vessels, the aorta, and vena 
cava; they receive the lymphatic vessels from the lower extremities and pelvis, as 
well as from the testes and some of the abdominal viscera ; the efferent vessels 
from these glands unite into a few large trunks, which, with the lacteals, form the 
commencement of the thoracic duct. In some cases of malignant disease, these 
glands become enormously enlarged, completely surrounding the aorta and vena 
cava, and occasionally greatly contracting the calibre of these vessels. In all 
cases ot malignant disease of the testis, and in malignant disease of the lower 
limb, before any operation is attempted, careful examination of the abdomen 
should be made in order to ascertain if any enlargement exists, and if any should 
be detected, all operative measures are fruitless. 

The Lymphatics of the JPelvis and Abdomen may be divided into two sets, 
superficial and deep. 

The Superficial Lymphatics of the walls of the abdomen and pelvis follow the 
course of the superficial bloodvessels. Those derived from the integument of 
the lower part of the abdomen below the umbilicus, follow the course of the 
superficial epigastric vessels, and converge to the superior group of the superficial 
inguinal glands; the deep set accompany the deep epigastric vessels, and com¬ 
municate with the external iliac glands. The superficial lymphatics from the 
sides and lumbar part of the abdominal wall wind round the crest of the ilium, 
accompanying the superficial circumflex iliac vessels, to join the superior group of 
the superficial inguinal glands; the greater number, however, accompanying the 
ilio-lumbar and lumbar vessels backwards to join the lumbar glands. 

The Superficial Lymphatics of the Gluteal Region turn horizontally round the 
outer side of the nates, and join the superficial inguinal glands. 

The Superficial Lymphatics of the Scrotum and Perinceum follow the course of 
the external pudic vessels, and terminate in the superficial inguinal glands. 

The Superficial Lymphatics of the Penis occupy the sides and dorsum of the 
organ, the latter receiving the lymphatics from the skin covering the glans penis; 
they all converge to the superior group of the superficial inguinal glands. The 
deep lymphatic vessels of the penis follow the course of the internal pudic vessels, 
and join the internal iliac glands. 

In the female, the lymphatic vessels of the mucous membrane of the labia, 
nymphae, and clitoris, terminate in the superior group of the inguinal lymphatic 
glands. , 

The Peep Lymphatics of the Pelvis and Abdomen take the course of the prin¬ 
cipal bloodvessels. Those of the parietes of the pelvis, which accompany the 
gluteal, ischiatic, and obturator vessels, follow the course of the internal iliac 
artery, and ultimately join the lumbar lymphatics. 

The efferent vessels from the inguinal glands enter the pelvis beneath Poupart's 
ligament, where they lie in close relation with the femoral vein ; they then pass 
through the chain of glands surrounding the external iliac vessels, and finally 
terminate in the lumbar glands. They receive the deep epigastric, circumflex 
ilii, and ilio-lumbar lymphatics. 

The Lymphatics of the Bladder arise from the entire surface of the organ; the 
greater number run beneath the peritoneum on its posterior surface, and, after 
passing through the lymphatic glands in this situation, join with those from the 
prostate and vesicular seminales, and enter the internal iliac glands. 

The Lymphatics of the Rectum are of large size; after passing through some 
small glands that lie upon its outer wall and in the mesorectum, they pass to the 
sacral or lumbar glands. 

The Lymphatics of the Uterus consist of two sets, superficial and deep ; the 
former being placed beneath the peritoneum, the hitter in the substance of the 
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organ. The lymphatics of the cervix uteri, together with those from the 
vagina, enter the internal iliac ami sacral glands; those from the body and fundus 
of the uterus pass outwards in the broad ligaments, and being joined by the lym¬ 
phatics from the ovaries, broad ligaments, and Fallopian tubes, ascend with the 
ovarian vessels to open into the lumbar glands. In the unimpregnated uterus 
they are small, but during gestation they become very greatly enlarged. 

The Lymphatics of the Testicle consist of two sets, superficial and deep; 
the former commence on the surface of the tunica vaginalis, the latter in the 
epididymis and body of the gland. They form several large trunks, which 
ascend with the spermatic cord, and accompany the spermatic vessels into the 
abdomen, open into the lumbar glands : hence the enlargement of these glands in 
malignant disease of this organ. 

The Lymphatics of the Kidney arise on the surface, and also in the interior of 
the organ ; they unite together at the hilus, and after receiving the lymphatic 
vessels from the ureters and suprarenal capsules, open into the lumbar glands. 

The Lymphatics of the Liver are divisible into two sets, superficial and deep. 
The former arise in the subperitoneal areolar tissue over the entire surface of the 
organ. Those on the convex surface may be divided into four groups: 1. Those 
which pass from behind forwards, consisting of three or four trunks, which 
ascend in the longitudinal ligament, and unite to form a single trunk, which passes 
up between the fibres of the Diaphragm, behind the ensiform cartilage, to enter 
the anterior mediastinal glands, and finally ascend to the root of-the neck, to 
terminate in the right lymphatic duct. 2. Another group, which also incline 
from behind forwards, are reflected over the anterior margin of the liver to its 
concave surface, and from thence pass along the longitudinal fissure to the glands 
in the gastro-hepatic omentum. 3. A third group incline outwards to the right 
lateral ligament, and uniting into one or two large trunks, pierce the Diaphragm, 
and run along its upper surface to enter the anterior mediastinal glands; or, in¬ 
stead of entering the thorax, turns inwards across the crus of the Diaphragm, 
and open into the commencement of the thoracic duct. 4. The fourth group in¬ 
cline outwards from the surface of the left lobe of the liver to the left lateral 
ligament, pierce the Diaphragm, and passing forwards, terminate in the glands in 
the anterior mediastinum. 

The Superficial Lymphatics on the under surface of the Liver may be divided 
into three sets: 1. Those on the right side of the gall-bladder enter the lumbar 
glands. 2. Those surrounding the gall-bladder form a remarkable plexus, which 
accompanies the hepatic vessels, and open into the glands in the gastro-hepatic 
omentum. 3. Those on the left of the gall-bladder pass to the oesophageal 
glands, and to those placed along the lesser curvature of the stomach. 

The Deep Lymphatics accompany the branches of the portal vein and the 
hepatic artery and duct through the substance of the gland; passing out at the 
transverse fissure, they enter the lymphatic glands along the lesser curvature of 
the stomach and behind the pancreas, or join with one of the lacteal vessels pre¬ 
vious to its termination in the thoracic duct. 

The Lymphatic Glands of the Stomach are of small size; they are placed 
along the lesser and greater curvatures, some within the gastro-splenic omentum, 
whilst others surround its cardiac and pyloric orifices. 

The Lymphatics of the Stomach consist of two sets, superficial and deep; the 
former originating in the subserous, and the latter in the submucous coats. They 
follow the course of the bloodvessels, and may consequently be arranged into 
three groups. The first yroup accompany the coronary vessels along the lesser 
curvature, receiving branches from both surfaces of the organ, and pass to the 
glands around the pylorus. The second group pass from the great end of the 
stomach, accompany the vasa brevia, and enter the splenic lymphatic glands. 
The third group run along the greater curvature with the right gastro-cpiploie 
vessels, and terminate at the root of the mesentery in one of the principal lacteal 
vessels. 
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The Lymphatic Glands of the Spleen occupy the hilus. Its lymphatic vessels 
consist ot two sets, superficial and deep; the former being placed beneath its peri¬ 
toneal covering, the latter in the substance ot the organ : they accompany the 
bloodvessels, passing through a scries of small glands, and after receiving those 
derived from the pancreas, ultimately passing into the thoracic duct. 

The Lymphatic System of tiie Intestines. 

r lhe Lymphatic Glands of the Small Intestines are placed between the layers of 
the mesentery, occupying the meshes formed by the superior mesenteric vessels, 
and hence called mesenteric y lands. They vary in number from a hundred and 
thirty to about a hundred and fifty, and are about the si/a* of an almond. These 
glands are most numerous, and largest, superiorly near the duodenum, and infe- 
riorly opposite the termination of the ileum in the colon. This latter group 
becomes greatly enlarged and infiltrated with deposit in cases of fever accompa¬ 
nied with ulceration of the intestines. 

The Lymphatic Glands of the Large Intestine are much less numerous than the 
mesenteric glands; they are situated along the vascular arches formed bv the 
arteries previous to their distribution, and even sometimes upon the intestine itself. 
They are fewest in number along the transverse colon, where they form an unin¬ 
terrupted chain with the mesenteric glands. 

The Lymphatics oj the Small Intestine are called lacteals. from the milk-white 
fluid they usually contain: they consist of two sets, superficial and deep: the 
former lie beneath the peritoneal coat, taking a longitudinal course along the 
outer side of the intestine; the latter occupy the submucous tissue, and course 
transversely round the intestine, accompanied by the branches of the mesenteric 
vessels: they pass between the layers of the mesentery, enter the mesenteric 
glands, and finally unite to form two or three large trunks, which terminate in the 
thoracic duct. 

The Lymphatics of the Great Intestine consist of two sets: those of the caecum, 
ascending and transverse colon, which, after passing through their proper glands, 
enter the mesenteric glands; and those of the descending colon and rectum, which 
pass to the lumbar glands. 

The Lymphatics of the Thorax. 

The Deep Lymphatic Glands of the Thorax are the intercostal, internal mam¬ 
mary, anterior mediastinal, and posterior mediastinal. 

The Intercostal Glands are small, irregular in number, and situated on each side 
of the spine, near the costo-vertebral articulations, some being placed between the 
two planes of Intercostal muscles. 

The Internal Mammary Glands are placed at the anterior extremity of each 
intercostal space, by the side of the internal mammary vessels. 

The Anterior Mediastinal Glands are placed in the loose areolar tissue of the 
anterior mediastinum, some lying upon the Diaphragm in front of the pericardium, 
and others around the great vessels at the base of the heart. 

The Posterior Mediastinal Glands are situated in the areolar tissue in the pos¬ 
terior mediastinum, forming a continuous chain by the side of the aorta and 
oesophagus; they communicate on each side with the intercostal, below with the 
lumbar glands, and above with the deep cervical. 

The Superficial Lymphatics of the front of the Thorax run across the great 
Pectoral muscle, and those on the back part of this cavity lie upon the Trapezius 
and Latissimus dorsi; they all converge to the axillary glands. The lymphatics 
from the mamma run along the lower border of the Pectoral is major, through a 
chain of small lymphatic glands, and communicate with the axillary glands. 

The Deep Lymphatics of the Thorax are the intercostal, internal mammary, and 
diaphragmatic. 

The Intercostal Lymphatics follow the course of the intercostal vessels, receiving 
lymphatics from the Intercostal muscles and pleura; they pass backwards to the 
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spine, and unite with lymphatics from the back part of the thorax and spinal canal. 
After traversing the intercostal glands, they incline down the spine, and terminate 
in the thoracic duct. 

The Internal Mammary Lymphatics follow the course of the internal mammary 
vessels : they commence in the muscles of the abdomen above the umbilicus, com¬ 
municating with the epigastric lymphatics, ascend between the fibres of the 
Diaphragm at its attachment to the ensiform appendix, and in their course behind 
the costal cartilages are joined by the intercostal lymphatics, terminating on the 
.right side in the right lymphatic duct, on the left side in the thoracic duet. 

The Lymphatics of the Diaphragm follow the course of their corresponding 
vessels, and terminate, some in front in the inferior mediastinal and internal mam¬ 
mary glands, some behind in the intercostal and hepatic lymphatics. 

The Bronchial Glands arc situated around the bifurcation of the trachea and 
roots of the lungs. They are ten or twelve in number, the largest being placed 
opposite the bifurcation of the trachea, the smallest around the bronchi and their 
primary divisions for some little distance within the substance of the lungs. In 
infancy, they present the same appearance as lymphatic glands in other situations; 
in the adult they assume a brownish tinge, and in old age a deep black color. 
Occasionally they become sufficiently enlarged to compress and narrow the canal 
of the bronchi; and they are often the seat of tubercle or deposits of phosphate 
of lime. 

The Lymphatics of the Lung consist of two sets, superficial and deep: the 
former are placed beneath the pleura, forming a minute plexus, which covers the 
outer surface of the lung; the latter accompany the bloodvessels, and run along 
the bronchi: they both terminate at the root of the lungs in the bronchial glands. 
The efferent vessels from these glands, two or three in number, ascend upon the 
trachea to the root of the neck, traverse the tracheal and oesophageal glands, ami 
terminate on the left side in the thoracic duct, on the right side in the right lym¬ 
phatic duct. 

The Cardiac Lymphatics consist of two sets, superficial and deep: the former 
arise in the subserous areolar tissue of the surface, and the latter beneath the 
internal lining membrane of the heart. They follow the course of the coronary 
vessels; those of the right side unite into a trunk at the root of the aorta, which, 
ascending across the arch of that vessel, passes backwards to the trachea, upon 
which it ascends, to terminate at the root of the neck in the right lymphatic duct. 
Those of the left side unite into a single vessel at the base of the organ, which, 
passing along the pulmonary artery, and traversing some glands at the root of the 
aorta, ascends on the trachea to terminate in the thoracic duct. 

The Thymic Lymphatics arise from the spinal surface of the thymus gland, and 
terminate on each side in the internal jugular veins. 

The Thyroid Lymphatics arise from either lateral lobe of this organ: they con¬ 
verge to form a short trunk, which terminates on the right side in the right lym¬ 
phatic duct, on the left side in the throracic duct. 

The Lymphatics of the (Esophagus form a plexus around that tube, traverse 
the glands in the posterior mediastinum, and, after communicating with the 
pulmonary lymphatic vessels near the root of the lungs, terminate in the 
thoracic duct. 


Nervous System. 


THE Nervous System consists of a series of connected central organs, called, 
collectively, the cerebrospinal centre or axis, of the ganglia, and'of the 
nerves. 

1 he ( erebro-spinal Axis consists <»f two portions, the brain or encephalon, which 
is contained within the cranium, and the spinal cord, continuous with the brain, 
which is inclosed in the spinal canal. The cerehro-spinal centre consists of two 
lateral symmetrical halves, which correspond in their structure in every respect: 
they are partially separated by longitudinal fissures, and connected together by 
broad transverse bands of nervous substance, called commissures. 

1 he cerehro-spinal axis consists of three substances, which differ from each other 
in density and color; they are called the gray, cineritious or cortical substance, and 
the white or medullary . 

fhe gray or cortical substance is disposed in the form of a thin layer upon the 
outer surface of the convolutions of the cerebrum and latnimc of the cerebellum : 
it is not confined, however, to the external surface, for it exists in the interior of 
the spinal cord throughout its entire length, and from this part may be traced up 
through the medulla oblongata, pons Yarolii, and crura cerebri, to the central 
parts of the hemispheres, the optic thalami, and corpora striata. It also forms at 
the base of the brain, the lamina cinerea, the tuber cinereum, and the gray matter 
in the anterior and posterior perforated spaces. The gray matter may be traced 
Irom the anterior perforated space into the olfactory nerve as far as the bulb, and 
from the posterior space as forming part of the infundibulum and pituitary body. 
The gray matter in this situation is continued upon the sides of the thalami, forms 
the soft commissure, surrounds the anterior pillars of the fornix, enters below into 
the substance of the corpus albicans ; and, above, forms part of the lateral walls 
of the septum lucidum. It is also found in the centre of each of the corpora quad- 
rigemina, in the pineal gland, and corpora geniculata. It forms also the corpus 
dentatuin in the centre of each lateral lobe of the cerebellum. 

The white or medullary portion of the cerehro-spinal axis consists of fibres, 
which are arranged chiefly in a longitudinal direction, or interlace at various 
angles with transverse fibres; they may be arranged into three classes, ascending, 
transverse, and longitudinal. The ascending fibres pass up from the medulla 
oblongata, increase in number as they ascend through the pons, the optic thalami, 
and striated bodies, and then diverge to every part of the surface of the hemi¬ 
spheres. They were called by Gall the diverging fibres. The transverse or com¬ 
missural fibres commence at the surface of the hemispheres, and proceed inwards 
towards the centre, connecting the two hemispheres together; these were named 
by Gall the converging fibres. The longitudinal fibres , also commissural, connect 
together different parts of the same hemisphere, being confined to the same side 
of the middle line. 

Chemical Composition. The following analysis by Lassaigne represents the 
relative proportion of the different constituents composing the gray and white 
matter of the brain. 


Gray. While. 

Water.85*2 73 0 

Albuminous matter,.7*5 9*0 

Colorless fat,.1*0 13 9 

Ked fat,.3*7 0*9 

Ostnazome and lactates,.1*4 1*0 

Phosphates,.1*2 1*3 


1000 100 0 
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It appears from this analysis, that the cerebral substance consists of albumen, 
dissolved in water, combined with fatty matters and salts. The fatty matters, 
according to Fr&ny, constst of cerebrie acid, which is most abundant, cholesterin, 
oleophosphoric acid, and olein, margarin, and traces of their acids. The same 
analyst states, that the fat contained in the brain is confined almost exclusively 
to the white substance, and that its color becomes lost when the fatty matters are 
removed. According to Vauquelin, the cord contains a larger proportion of fat 
than the brain ; and according to L’lleritier, the nerves contain more albumen 
and more soft fat than the brain. 

The Ganglia may be regarded as separate and independent nervous centres, of 
smaller size and less complex structure than the brain, connected with each other, 
with the cerebro-spinal axis, and with the nerves in various situations. They arc 
found on the posterior root of each of the spinal nerves; on the posterior or 
sensory root of the fifth cranial nerve ; on the seventh nerve ; on the two sensory 
divisions of the eighth pair (the glosso-pharyngeal and pneumogastric); in a 
connected series along each side of the vertebral column, forming the trunk of the 
sympathetic; on the branches of this nerve in the head, neck, thorax, and abdo¬ 
men : or at the point of junction of branches of this nerve with the cerebro¬ 
spinal nerves. On section, they are seen to consist of a reddish-gray substance, 
traversed by numerous white nerve-fibres : they vary considerably in form and 
size ; the largest arc those found in the cavity of the abdomen : the smallest, the 
microscopic ganglia, which exist in considerable numbers upon the nerves distri¬ 
buted to the different viscera. The ganglia arc invested by a smooth and firm 
closely adhering membranous envelope, consisting of dense areolar tissue; this 
sheath is continuous with the neurilemma of the nerves, and sends numerous pro¬ 
cesses into the interior of the ganglia, which support the bloodvessels supplying 
its substance. 

The Nerves are round or flattened white cords, communicating on the one hand 
with the cerebro-spinal centre or the ganglia, and by the other distributed to tin* 
various textures of the body, forming the medium of communication between the 
two. One class of nerve-fibres, the afferent or centripetal , serve to convey im¬ 
pressions to the brain, the great centre of sensation and volition, where they arc 
rendered cognizable to the mind ; whilst another class of nerve-fibres, the efferent 
or centrifugal , convey the stimulus of volition to the organs of motion. The 
brain and spinal cord are also capable of receiving impressions by means of 
the afferent nerve-fibres, which results in a motorial stimulus being propagated 
along the efferent nerves, quite independent of the efforts of volition, and without 
even consciousness. The movements of this kind are called reflex or cxcito-motory. 

The nerves are subdivided into two great classes, the cerebro-spinal, which 
proceed from the cerebro-spinal axis, and the sympathetic or ganglionic nerves, 
which proceed from the sympathetic ganglia ; the cerebro-spinal are the nerve* of 
annual, life , being distributed to the organs of the senses, the skin, and to the 
active organs of locomotion, the muscles. The sympathetic or ganglionic nerves 
arc distributed chiefly to the viscera and bloodvessels, and are termed the nerve* 
of organic life. 

The cerebrospinal nerves consist of numerous nerve-fibres, collected together 
and inclosed in a membranous sheath. A small bundle of primitive fibres inclosed 
in a tubular sheath is called a funiculus: if the nerve is of small size, it may 
consist only of a single funiculus, but if large, the funiculi are collected together 
into larger bundles or fasciculi; and one or more fasciculi bound together in a 
common membranous investment, termed the sheath , constitute a nerve. In 
structure, the common sheath investing the whole nerve, as well as the septa 
given off from it, which separate the fasciculi, consists of areolar tissue, com¬ 
posed ot the white and yellow elastic fibres, the latter existing in greatest abun¬ 
dance. The tubular sheath of the funiculi, or neurilemma , consists of a fine 
smooth transparent membrane, which may he easily separated, in the form of a 
tube, trom the fibres it incloses ; in structure, it is, for the most part, a simple 
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and homogeneous transparent film, occasionally composed of numerous minute 
reticular fibres. 

The nerve-fibres, as far as is at present known, <Io not coalesce, but pursue an 
uninterrupted course from the centre to the periphery. In dissecting a nerve, 
however, into its component funiculi, it may be seen that they do not pursue a 
perfectly insulated course, but occasionally join at a very acute angle with other 
funiculi proceeding in the same direction; from these again branches arc given off, 
which join again in like manner with other funiculi, it must be remembered, 
however, that in these communications the nerve-fibres do not coalesce, but merely 
pass into the sheath of the adjacent nerve, become intermixed with the nerve- 
fibres, and again pass on to become blended with the nerve-fibres in some adjoining 
fasciculus. 

The cerebro-spinal nerves consist almost exclusively of the tubular nerve-fibres, 
the gelatinous fibres existing in very small proportion. 

The bloodvessels supplying a nerve terminate in a minute capillary plexus, the 
vessels composing which run, for the most part, parallel with the funiculi; they 
are connected together by short transverse vessels, forming narrow oblong meshes, 
similar to the capillary system of the muscle. 

Nerves in their course subdivide into branches, and these frequently commu¬ 
nicate with branches of a neighboring nerve. In the subdivision of a nerve, the 
filaments of which it is composed are continued from the trunk into the branches, 
and, at their junction with the branches of neighboring nerves, tlie filaments pass 
to become intermixed with those of the other nerve in their further progress ; in 
no instance, however, do the separate nerve-fibres either subdivide or inosculate. 

The communications which take place between two or more nerves form what 
is called a plexus . Sometimes a plexus is formed by the primary branches of the 
trunks of the nerves, as the cervical, brachial, lumbar, and sacral plexuses, and 
occasionally by the terminal fasciculi, as in the plexuses formed at the periphery 
of the body. In the formation of a plexus, the component nerves divide, then 
join and again subdivide in such a complex manner that the* individual fasciculi 
become interlaced most intricately; so that each branch leaving a plexus may con¬ 
tain filaments from each of the primary nervous trunks which form it. In the 
formation also of the smaller plexuses at the periphery of the body, there is a free 
interchange of the fasciculi and primitive fibrils. In each case, however, the 
individual filaments remain separate and distinct, neither subdividing nor inos¬ 
culating. 

Some nerve-fibres have no peripheral termination. Gerber has shown, that 
nerve-fibres occasionally form loops by their junction with a neighboring fibre in 
the same fasciculus, and return to the cerebro-spinal centre without having any 
peripheral termination. These he considers to be sentient nerves, appropriated 
exclusively to the nerve itself, the nen'i nervorum , upon which the sensibility of 
the nerve depends, and quite exclusive of the sensation produced by an impression 
made at the peripheral end of the nerve. These fibres bear some analogy to those 
met with in the posterior part of the optic commissure, where a set of fibres pass 
from one optic tract across the commissure to the opposite tract, having no com¬ 
munication with the optic nerve ; also in the communications formed between the 
cervical nerves and spinal accessory and deseendens noni, the nerve-fibres form 
an arch connected by each extremity with the cerebro-spinal centre, and have 
no peripheral termination. 

Again, some nerve-fibres would appear to have no central connection with the 
cerebro-spinal centre, as those forming the most anterior part of the optic com¬ 
missure. These interretinal fibres , as they are called, commence in the retina, 
pass along the optic nerve, and across the commissure to the optic nerve and 
retina of the opposite side. 

The point of connection of a nerve with the brain or spinal cord is called, for 
convenience of description, its origin or root . If the fasciculi of which the nerve 
is composed should all arise at or near one point, or along one tract, the root is 
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called single . If, on the contrary, the fasciculi divide into two separate bundles, 
which are connected at two different points with any part of the cerebro-spinal 
centre, such nerve is said to have a double origin , or to arise by two roots , each 
of which may have a separate function, as in the spinal nerves. The point where 
the separate fasciculi of a nerve are connected to the surface of the cerebro-spinal 
centre is called the apparent origin of a nerve ; the term real or deep origin 
being given to that part of the centre from which a nerve actually springs. 

The nerve-fibres at the periphery terminate in a varied manner. Occasionally 
the elementary fibres are disposed in terminal loops or plexuses, which, for a con¬ 
siderable period, was supposed to be their usual mode of termination, but later 
investigations have shown that such is not the ease. Nerve-fibres most commonly 
terminate by blunted and slightly swollen ends, such as is observed in those which 
enter into the Paccinian bodies, or they may become gradually lost to view in 
the tissue in which they are distributed, becoming diminished in size, and their 
tubular sheath and white substance being wanting. Occasionally the elementary 
nerve-fibres, as in the nerves of special sense, may be brought into connection at 
their periphery with cells similar to those met with in the gray matter of the 
brain and ganglia. 

The Sympathetic System consists of numerous parts, which may be arranged 
as follows. 1. A connected series of ganglia placed along both sides of the spinal 
column, from the cranium above to the coccyx below. 2. Branches of commu¬ 
nication passing between the ganglia. 3. Branches of connection between the 
ganglia and the cranial and spinal nerves. 4. Primary branches of distribution, 
remarkable for their plexiform communications on the vessels, glands, and neigh¬ 
boring viscera to which they are distributed, or for passing to other larger ganglia, 
situated in each of the great cavities of the body, and usually placed on the roots of 
origin of the larger bloodvessels. 5. Plexuses of nerves proceeding from these 
secondary ganglia, accompanying the bloodvessels, and receiving branches from 
the spinal or cerebral nerves. The sympathetic nerves consist of tubular and 
gelatinous fibres, intermixed with a varying proportion of filamentous areolar 
tissue, and inclosed in a sheath formed of fibre-areolar tissue. The tubular fibres 
are. for the most part, smaller than those composing the cerebro-spinal nerves; 
their double contour is less distinct, and, according to Remak, they present nuclei 
similar to those found in the gelatinous nerve-fibres. Those branches of the 
sympathetic which present a well-marked gray color, are composed more espe¬ 
cially of gelatinous nerve-fibres, intermixed with few tubular fibres: whilst those 
of a white color contain more of the tubular fibres, and few gelatinous. Occa¬ 
sionally the gray and white cords run together in a single nerve, without any 
intermixture, as in the branches of communication between the sympathetic ganglia 
and the spinal nerves, or in the communicating cords between the ganglia. 

The Cerebro-spinal Centre consists of two parts, the spinal cord and the ence¬ 
phalon : the latter may be subdivided into the cerebrum or brain proper, the cere¬ 
bellum or little brain, the tuber annulare or pons Yarolii, and the medulla 
oblongata. 

The Spinal Cord and its Membranes. 

Dissection. To dissect the cord and its membranes, it will be necessary to lav open the 
whole length of the spinal canal. For this purpose, the muscles must be separated from the 
vertebral grooves, so as to expose the spinous processes and laminae of the vertebrae; and the 
latter must be sawn through on each side, close to the roots of the transverse processes, from 
the third or fourth cervical vertebra, above, to the sacrum below. The vertebral arches having 
been displaced, by means of a chisel, and the separate fragments removed, the dura mater 
will be exposed, covered by a plexus of veins and a quantity of loose areolar tissue, often in¬ 
filtrated with serous fluid. The arches of the upper vertebrae are best divided by means of 
a strong pair of forceps. 

Membranes of tiie Cord. 

The membranes which envelope the spinal cord are three in number. The 
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Fig. 233.—The Spinal Cord and its 
Membranes. 


most external is the dura mater, a strong fibrous membrane, which forms a loose 
sheath around the cord. The most internal is the pia mater, a cellulo-vascular 
membrane, which closely invests the entire surface of the cord. Between the 
two is the arachnoid membrane, an intermediate serous sac, which envelopes the 
cord, and is then reflected on the inner surface of the dura mater. 

The Duka Mater of the cord, continuous with that which invests the brain, 
is a loose sheath which surrounds it, being sepa¬ 
rated from the bony walls of the spinal canal by a 
quantity of loose areolar adipose tissue, and a 
plexus of veins. It is attached, above, to the cir¬ 
cumference of the foramen magnum, and extends, 
below, as far as the top of the sacrum ; but, be¬ 
yond this point, it is impervious, being continued, 
in the form of a slender cord, to the back of the 
coccyx, where it blends with the periosteum. This 
sheath is much larger than is necessary for its con¬ 
tents, and its size is greater in the cervical and 
lumbar regions, than in the dorsal. Its inner sur¬ 
face is smooth, being lined by the arachnoid 
membrane; and on each side may he seen the 
double openings which transmit the two roots of 
the corresponding spinal nerve, the fibrous layer 
of the dura mater being continued in the form of a 
tubular prolongation on them as they issue from 
these apertures, and becoming lost upon them. 

These prolongations of the dura mater are short 
in the upper part of the spine, but become gradu¬ 
ally longer below, forming a number of tubes of 
fibrous membrane, which inclose the sacral nerves, 
and are contained in the spinal canal. 

The chief peculiarities of the dura mater of the 
cord, as compared with that investing the brain, 
are the following:— 

The dura mater of the cord is not adherent to the bones of the spinal canal, 
which have an independent periosteum. 

It does not send partitions into the fissures of the cord as in the brain. 

Its fibrous laminae do not separate, to form venous sinuses, as in the brain. 

Structure. The dura mater consists 
of white fibrous tissue, arranged in 
bands, which intersect one another. It 
is sparingly supplied with vessels, as 
compared with the dura mater of the 
brain ; and no nerves have as yet been 
traced into it. 

The Arachnoid is exposed by slitting 
up the dura mater, and reflecting this 
membrane on either side (Fig. 233). It is 
a thin, delicate, serous membrane, which 
invests the outer surface of the cord, and 
is then reflected upon the inner surface 

of the dura mater, to which it is intimately adherent. That portion which 
surrounds the cord, is called the visceral layer of the arachnoid; and that which 
lines the inner surface of the dura mater, the parietal layer; the interval between 
the two, is called the cavity of the arachnoid. The visceral layer forms a loose 
sheath around the cord, so as to leave a considerable interval between the two, 
which is called the subarachnoidean space. This space is largest at the lower 



Fig. 231.—Transverse Section of the Spinal Coril 
ami its Membranes. 



/brutal Lay 


:]} 


* 


/ i/j Dtntaturry 






414 


NERVOUS SYSTEM. 


part of the spinal canal, and incloses the mass of nerves which form the cauda 
equina. It contains an abundant serous secretion, the cerebro-spinal fluid, and 
usually communicates with the general ventricular cavity of the brain, by means 
of an opening in the fibrous layer of the inferior boundary of the fourth ven¬ 
tricle. This secretion is sufficient in amount to expand the arachnoid membrane, 
so as to completely fill up the whole of the space included in the dura mater. 
The subarachnoidean space is crossed, at the back part of the cord, by numerous 
fibrous bands, which stretch from the arachnoid to the pia mater, especially in the 
cervical region, and is partially subdivided by a longitudinal membranous parti¬ 
tion, which serves to connect the arachnoid with the pia mater, opposite the 
posterior median fissure. This partition is incomplete and cribriform in struc¬ 
ture, consisting of bundles of white fibrous tissue, interlacing with each other. 
The visceral layer of the arachnoid surrounds the spinal nerves where they 
arise from the cord, and incloses them in a tubular sheath as far as their 
point of exit from the dura mater, where it becomes continuous with the parietal 
layer. 

The arachnoid is not very vascular. No nerves have as yet been traced into 
this membrane. 

The Pia Mater of the cord is exposed on the removal of the arachnoid (Fig. 233). 
It is less vascular in structure than the pia mater of the brain, with which it is 
continuous, being thicker, more dense in structure, and composed of fibrous tissue, 
arranged in longitudinal bundles. It covers the entire surface of the cord, to 
which it is very intimately adherent, forming its neurilemma, and sends a process 
downwards into its anterior fissure, and another, extremely delicate, into the 
posterior fissure. It also forms a sheath for each of the filaments of the spinal 
nerves, and invests the nerves themselves. A longitudinal fibrous band extends 
along the middle line on its anterior surface, called by Haller, the linea splendens; 
and a somewhat similar band, the ligamentum denticulaturn, is situated on each 
side. At the point where the cord terminates, the pia mater becomes contracted, 
and is continued down as a long, slender filament, which descends through 
the centre of the mass of nerves forming the cauda equina, and is blended with 
the impervious sheath of dura mater (before mentioned), on a level with the top 
of the sacral canal. It assists in maintaining the cord in its position during the 
movements of the trunk, and is from this circumstance called the central liga¬ 
ment of the spinal cord. It contains a little nervous substance, which may he 
traced for some distance into its upper part, and is accompanied by a small artery 
and vein. 

Structure. The pia mater of the cord, though less vascular than that which 
invests the brain, contains a network of delicate vessels in its substance. It is 
also supplied with nerves, which, according to Purkinje, are derived from the 
sympathetic; hut Remak states that they are chiefly supplied from the posterior 
roots of the spinal nerves. At the upper part of the cord, it presents a grayish, 
mottled tint, which is owing to yellowish or brown pigment-cells being scattered 
within its tissue. 

1 lie Ligamentum Denticulatum (Fig. 233) is a narrow, fibrous band, situated on 
each side of the spinal cord, throughout its entire length, and separating the ante¬ 
rior from the posterior roots of the spinal nerves, having received its name from the 
serrated appearance which it presents. Its inner border is continuous with the pia 
mater, at the side of the cord. Its outer border presents a series of triangular, 
den tat ed serrations, the points of which are fixed, at intervals, to the dura mater, 
serving to unite together the two layers of the arachnoid membrane. These 
serrations are about twenty in number, on each side, the first being attached to 
the dura mater, opposite the margin of the foramen magnum, between the verte¬ 
bral artery and the hypoglossal nerve; and the last corresponds to nearly the 
lo>ver end of the cord. Its use is to support the cord in the fluid by which it is 
surrounded. 
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The Spinal Cord. 

The spinal cord [medulla spinalis) is that elongated part of the cerebro¬ 
spinal axis, which is contained in the spinal canal. It weighs, when divested 
of its membranes and nerves, about one ounce and a half, its proportion to 
the encephalon being about 1 to 33. It does not nearly fill the canal in 
which it is contained, its investing membranes being separated from the bony 
walls of the canal by areolar tissue and a plexus of veins. It occupies, in the 
adult, the upper two-thirds of the spinal canal, extending from the foramen mag¬ 
num to the lower border of the body of the first lumbar vertebra, where it 
terminates in a pointed extremity which is concealed among the leash of nerves 
forming the cauda equina. In the foetus, before the third month, it reaches to 
the bottom of the vertebral canal; but, after this period, it gradually recedes from 
below, as the growth of the bones composing the canal is more rapid in propor¬ 
tion than the cord; so that, in the child at birth, it extends as far as the third 
lumbar vertebra. Its position varies according to the degree of curvature of the 
spinal column, being raised somewhat in flexion of the spine forwards. Its length 
varies from fifteen to eighteen inches, and it presents a difference in its diameter 
in different parts, being marked by two enlargements, an upper or cervical, and a 
lower or lumbar. The cervical enlargement, which is the larger, extends from 
the third cervical to the first dorsal vertebra: its greatest diameter is in the 
transverse direction, and it corresponds with the origin of the nerves which 
supply the upper extremities. The lower, or lumbar enlargement, is situated 
opposite the last dorsal vertebra, its greatest diameter being from before back¬ 
wards. It corresponds with the origin of the nerves which supply the lower 
extremities. In form, the spinal cord is a flattened cylinder. Its anterior surface 
presents, along the middle line, a longitudinal fissure, the anterior median fissure; 
and, on its posterior surface, another fissure exists, which also extends along the 
entire length of the cord, the posterior median fissure. These fissures serve to 
divide the cord into two equal and symmetrical portions, which are connected 
together throughout their entire length, by a transverse band of nervous sub¬ 
stance, the commissure. 

The Anterior median fissure is wider, but of less 
depth than the posterior, extending into the cord for 
about one-third of its thickness, and is deepest at 
the lower part of the cord. It contains a prolonga¬ 
tion from the pia mater; and its floor is formed by 
the anterior white commissure, which is perforated by 
numerous bloodvessels, which pass to the centre of 
the cord. 

The Posterior median fissure is much more deli¬ 
cate than the anterior, and more distinct at the upper 
part of the cord than below’. It extends into the 
cord to about one-half of its depth. It contains a 
very slender process of the pia mater and numerous 
bloodvessels, and its floor is formed by a thin layer 
of white substance, the posterior white commissure. 

Some anatomists state, that the bottom of this fissure 
corresponds to the gray matter, except in the cervical region, and at a point 
corresponding to the enlargement in the lumbar region. 

On either side of the anterior median fissure, a linear series of foramina may be 
observed, indicating the points where the anterior roots of the spinal nerves emerge 
from the cord. This is called, by some anatomists, the anterior lateral fissure of 
the cord, although no actual fissure exists in this situation. Anti on either side of 
the posterior median fissure, along the line of attachment of the posterior root of 
the nerves, a delicate fissure may be seen, leading down to the gray matter w hich 
approaches the surface in this situation : this is called the posterior lateral fissure 
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of the spinal cord. On the posterior surface of the spinal cord, on either side of 
the posterior median fissure, is a slight longitudinal furrow, marking oft* two 
slender tracts, the posterior median columns. These are most distinct in the 
cervical region, but are stated by Koville to exist throughout the whole length of 
the cord. The fissures divide each half of the spinal cord into four columns, an an¬ 
terior column, a lateral column, a posterior column, and a posterior median column. 

The Anterior column includes all the portion of the cord between the anterior 
median fissure and the anterior lateral fissure, from which the anterior roots of 
the nerves arise, and is continuous with the anterior pyramid of the medulla 
oblongata. 

The Lateral column, the largest segment of the cord, includes all the portion 
between the anterior and posterior lateral fissures. It is continuous with the 
lateral column of the medulla. By some anatomists, the anterior and lateral 
columns are included together, under the name of the antero-lateral column, which 
forms rather more than two-thirds of the entire circumference of the cord. 

The Posterior column is situated between the posterior median and poste¬ 
rior lateral fissures. It is continued, above, into the restiform body of the 
medulla. 

The Posterior median column is that narrow segment of the cord which is seen 
on each side of the posterior median fissure, usually included with the preceding, 
as the posterior column. 

If a transverse section of the spinal cord be made, it will be seen to consist of 
white and gray nervous matter. The white matter is situated at the circum¬ 
ference, the gray matter in the interior. 

The Gray matter presents two crescentic masses, placed one in each lateral half 
of the cord, with their convexities towards one another, and joined by a transverse 
band of gray matter, the gray commissure. Each crescentic mass has an anterior 
and posterior horn. 

The posterior horn is long and narrow, and approaches the surface at the pos¬ 
terior lateral fissure, near which it presents a slight enlargement. The gray mat¬ 
ter, in this situation, is pale and soft, and was called by Rolando, the substantia 
cinerea ifelatinosa , being surrounded by a layer of reddish-brown substance. 

The anterior horn is short and thick, and does not (juite reach the surface, but 
extends towards the point of attachment of the anterior roots of the nerves. Its 
margin presents a dentate, or stellate appearance. Owing to this peculiar arrange¬ 
ment ot the gray matter, the anterior and posterior horns projecting towards the 
surface, each half of the cord is divided, more or less completely, into three 
columns, anterior, middle, and posterior; the anterior and middle being joined, as 
the anterior horn does not quite reach the surface, to form the antero-lateral 
column. 

1 -he (irajf commissure , which connects the two crescentic masses of gray mat¬ 
ter, is separated from the bottom of the anterior median fissure by a thick layer of 
white substance, the anterior white commissure; and, from the bottom of the pos¬ 
terior fissure by the posterior white commissure. The existence of the latter com¬ 
missure is doubted by some anatomists. The gray commissure consists of a trans¬ 
verse band ot gray matter, and of white fibres, derived from the opposite half of 
the cord and the posterior roots of the nerves. The white commissure is formed, 
partly ot fibres from the anterior column, and partly from the fibrils of the an¬ 
terior roots ot the spinal nerves, which decussate as they pass across from one 
to the other side. 

1 he mode of arrangement of the gray matter, and its amount in proportion to 
the white, vary in different parts of the cord. Thus, the posterior horns are long 
and narrow, in the cervical region; short and narrower, in the dorsal; short, hut 
wider, in the lumbar region. In the cervical region, the crescentic portions are 
small, the white matter more abundant than in any other region of the cord. In 
the dorsal region, the gray matter is least developed, the white matter being also 
small in quantity. In the lumbar region, the gray matter is more abundant than 
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in any other region of the cord. Towards the lower end of the cord, the white 
matter gradually ceases. The crescentic portions of the gray matter gradually 
blend into a single mass, which forms the only constituent of its extreme 
point. 

The white matter of the cord forms about seven-eighths of its entire substance. 
It is composed of parallel fibres collected into compressed, longitudinal bundles, 
between which bloodvessels, supported by a delicate 
process of pia mater, pass transversely into the sub¬ 
stance of the cord. 

In thefa-tuBy until after the sixth month, a canal, 
continuous with the general ventricular cavity of 
the brain, extends throughout the entire length of 
the spinal cord, formed by the closing-in of a pre¬ 
viously open groove. 

In the adult , this canal can only be seen at the 
upper part of the cord, extending from the point 
of the calamus scriptorius, in the floor of the fourth 
ventricle, for about half an inch down the centre 
of the cord, where it terminates in a cul-de-sac, the 
remnant of the canal being just visible, in a section 
of the cord, as a small, pale spot, corresponding 
to the centre of the gray commissure, its cavity 
having become obliterated. In some cases this 
canal remains pervious throughout the whole length 
of the cord. 

The Brain and irs Membranes. 

Dissection. To examine the brain with its membranes, the skull-cap should first he re¬ 
moved. This may be effected by sawing through the external table, commencing, in front, 
about an inch above the margin of the orbit,and extending behind, to a level with the occi¬ 
pital protuberance. The internal table must then be broken through with the chisel and 
hammer to prevent injury to the investing membranes or brain, and after having been loosened, 
it should be forcibly detached, when the dura mater will be exposed. The adhesion between 
the bone and the dura mater is very intimate, and much more so in the young subject than 
in the adult. 


Fig. 23G.—Transverse Sections of 
the Cord. 
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The membranes of the brain are the dura mater, arachnoid membrane, and pia 
mater. 


Dura Mater. 


The dura mater is a thick and dense inelastic fibrous membrane, which lines the 
interior of the skull. Its outer surface is rough and fibrillated, and adheres closely 
to the inner surface of the hones, forming their internal periosteum ; this adhesion 
being more intimate opposite the sutures and at the base of the skull, where it is 
attached to the margin of the foramen magnum, and is here continuous with the 
dura mater lining the spinal canal. Its inner surface is smooth and epithe- 
liatcd, being lined by the parietal layer of the arachnoid. The dura mater is 
therefore a fibro-serous membrane, composed of an external fibrous lamella, 
and an internal serous layer. It sends numerous processes inwards, into 
the cavity of the skull, for the support and protection of the different parts 
of the brain; it is also prolonged to the outer surface of the skull, through the 
various foramina which exist at its base, where it is continuous with the peri¬ 
cranium, and its fibrous layer forms sheaths for the nerves which pass through 
these apertures. At the base of the skull, it sends a fibrous prolongation into the 
foramen caecum; it lines the olfactory groove, and sends a series of tubular pro¬ 
longations around the filaments of the olfactory nerves as they pass through the 
cribriform foramina; a prolongation is also continued through the sphenoidal 
fissure into the orbit, and another is continued into the same cavity through the 
optic foramen, forming a sheath for the optic nerve, which is continued as far as 
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the eyeball. In certain .situations in the skull already mentioned, the fibrous 
layer of this membrane subdivides into two, to form the sinuses for the passage of 
venous blood. Upon the upper surface of the dura mater, in the situation of the 
longitudinal sinus, may be seen numerous small whitish bodies, the glanduhe 
Pacchioni. 

Structure. The dura mater consists of white fibrous and elastic tissues, arranged 
in flattened lamina*, which intersect one another in every direction. 

Its arteries are very numerous, but are chiefly distributed to the bones. Those 
found in the anterior fossa are the anterior meningeal, from the anterior and pos¬ 
terior ethmoidal, and internal carotid. In the middle fossa are the middle and 
small meningeal, from the internal maxillary, and a third branch from the ascending 
pharyngeal, which enters the skull through the foramen lacerum basis cranii. In 
the posterior fossa are the posterior meningeal branch of the occipital, which 
enters the skull through the jugular foramen, the posterior meningeal, from the 
vertebral, and occasionally meningeal branches from the ascending pharyngeal, 
which enter the skull, one at the jugular foramen, the other at the anterior condv- 
loid foramen. 

The vein8 which return the blood from the dura mater and partly from the bones, 
anastomose with the diploic veins. These vessels terminate in the various sinuses, 
with the exception of two which accompany the middle meningeal artery: these 
pass from the skull at the foramen spinosum. 

The nerves of the dura mater are the recurrent branch of the fourth, and fila¬ 
ments from the Gasserian ganglion, the ophthalmic nerve, and sympathetic. 

The so-called Glanduhe Pacchioni are numerous small whitish granulations, 
usually collected into clusters of variable size, which are found in the following 
situations: 1. Upon the outer surface of the dura mater, in the vicinity of the 
superior longitudinal sinus, being received into little depressions on the inner sur¬ 
face of the calvarium. 2. On the inner surface of the dura mater. 3. In the supe¬ 
rior longitudinal sinus. 4. On the pia mater near the margin of the hemispheres. 

These bodies are not glandular in structure, hut consist of a fibro-cellular matrix 
originally developed from the pia mater: by their growth they produce absorption 
or separation of the fibres of the dura mater: in a similar manner they make their 
way into the superior longitudinal sinus, where they are covered by the lining 
membrane. The cerebral layer of the arachnoid in the situation of these growths 
is usually thickened and opaque, and adherent to the parietal portion. 

These bodies are not found in infancy, and very rarely until the third year. 
They are usually found after the seventh year: and from this period they increase 
in number as age advances. Occasionally they are wanting. 

Processes of the Dura Mater. 

The processes of the dura mater, sent inwards into the cavity of the skull, are 
three in number, the falx cerebri, the tentorium cerebelli, and the falx cerebelli. 

1 he Jalx cerebri , so named from its sickle-like form, is a strong arched process 
of the dura mater, which descends vertically in the longitudinal fissure between 
the two hemispheres of the brain. It is narrow in front, where it is attached to 
the crista galli process of the ethmoid hone, and broad behind, where it is con¬ 
nected with the upper surface of the tentorium. Its upper margin is convex, and 
attached to the inner surface of the skull as far back as the internal occipital pro¬ 
tuberance. In this situation it is broad, and contains the superior longitudinal 
sinus. Its lower ftiargin is free, concave, and presents a sharp curved edge which 
contains the inferior longitudinal sinus. 

The tentorium cerebelli so named from its tent-like form, is a roof of dura mater, 
elevated in the middle, and inclining down w r ards towards its circumference. It 
covers the upper surface of the cerebellum, supporting the posterior lobes of the 
brain, and preventing their pressure upon it. It is attached behind, by its convex 
border, to the transverse* ridges upon the inner surface of the occipital bone, and 
there incloses the lateral sinuses; in front, to the superior margin of the petrous 
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portion of the temporal bone, inclosing the superior petrosal sinuses, anil from the 
apex of this bone, on each side, is continued into the anterior and posterior clinoid 
processes. Along the middle line of its upper surface, the posterior border of the 
falx cerebri is attached, the straight sinus being placed at their point of junction. 
Its anterior border is free and concave, and presents a large oval opening for the 
transmission of the crura cerebri. 

The falx cerebelli is a small triangular process of dura mater, received into 
the indentation between the two lateral lobes of the cerebellum behind. Its 
base is attached, above, to the under and back part of the tentorium; its posterior 
margin, to the lower division of the vertical crest on the inner surface of the 
occipital hone. As it descends, it sometimes divides into two smaller folds, which 
are lost on the sides of the foramen magnum. 

Arachnoid Membrane. 

The arachnoid («P'tyr h eldos, “like a spider’s web”), so named from its extreme 
thinness, is the serous membrane which envelopes the brain, and is then reflected 
on the inner surface of the dura mater. Like other serous membranes, it is a shut 
sac, and consists of a parietal and a visceral layer. 

The parietal layer covers the inner surface of the dura mater, to which it is 
very intimately adherent, and gives this membrane the smooth and polished surface 
which it presents; it is also reflected over those processes which separate the 
hemispheres of the brain and cerebellum. 

The visceral layer invests the brain more loosely, being separated from direct 
contact with the cerebral matter by the pia mater, and a quantity of loose areolar 
tissue, the subarachnoidean. On the upper surface of the cerebrum the arachnoid 
is thin and transparent, and may he easily demonstrated by injecting a stream of 
air beneath it by means of a blowpipe; it passes over the convolutions without 
dipping down into the sulci between them. At the base of the brain, the arach¬ 
noid is thicker, and slightly opaque towards the central part; it covers the ante¬ 
rior lobes, is extended across between the two middle lobes, so as to leave a 
considerable interval between it and the brain, the anterior subarachnoidean 
space; it is closely adherent to the pons and under surface of the cerebellum, but 
between the hemispheres of the cerebellum and the medulla oblongata another 
considerable interval is left between it and the brain, called the posterior subarach¬ 
noidean space . These two spaces communicate together across the crura cerebri. 
The arachnoid membrane surrounds the nerves which arise from the brain, and 
incloses them in loose sheaths as far as their point of exit from the skull, where it 
becomes continuous with the parietal layer. 

llic Subarachnoid Space is the interval left between the arachnoid and pia 
mater: this space is narrow on the surface of the hemispheres, but at the base of 
the brain a wide interval is left between the two middle lobes, and behind, between 
the hemispheres of the cerebellum and the medulla oblongata. This space is the 
seat of an abundant serous secretion, the cerebro-spinal fluid, which fills up the 
interval between the arachnoid and pia mater. The subarachnoid space usually 
communicates with the general ventricular cavity of the brain, by means of an 
opening in the inferior boundary of the fourth ventricle. 

The sac of the arachnoid also contains serous fluid; this is, however, small in 
quantity compared with the cerebro-spinal fluid. 

Structure. The arachnoid consists of bundles of white fibrous and elastic 
tissues intimately blended together. The visceral portion is covered with a layer 
of scaly epithelium. It is almost destitute of vessels, and the existence of nerves 
ni it has not been satisfactorily demonstrated. 

The Cerebro-spinal Fluid fills up the subarachnoid space, keeping the opposed 
surfaces of the arachnoid membrane in contact. It is a clear limpid fluid, having 
a saltish taste, and a slightly alkaline reaction. According to Lassaigne, it con¬ 
sists of 98*5 parts of water, the remaining 1 *d per cent, being solid matters, 
animal and saline. It varies in quantity from two to ten ounces, being most 
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abundant in old persons, and is quickly reproduced. Its chief use is probably to 
afford mechanical protection to the nervous centres, and to prevent the effects of 
concussions communicated from without. 

Via Mater. 

The pia mater is a vascular membrane, and derives its blood from the internal 
carotid and vertebral arteries. It consists of a minute plexus of bloodvessels, 
held together by an extremely fine areolar tissue. It invests the entire surface 
of the brain, dipping down between the convolutions and laminae, and is prolonged 
into the interior, forming the velum interpositum and choroid plexuses of the 
fourth ventricle. Upon the surface of the hemispheres, where it covers the ^rav 
matter of the convolutions, it is very vascular, and gives off from its inner surface 
a multitude of minute vessels, which extend perpendicularly for some distance 
into the cerebral substance. At the base of the brain, in the*situation of the sub¬ 
stantia perforata and locus perforates, a number of long straight vessels are given 
off, which pass through the white matter to reach the gray substance in the inte¬ 
rior. On the cerebellum, the membrane is more delicate, and the vessels from its 
inner surface are shorter. Upon the crura cerebri and pons Varolii its characters 
arc altogether changed; it here presents a dense fibrous structure, marked only by 
slight traces of vascularity. • 

According to Folunan and Arnold, this membrane contains numerous lvm- 
phatic vessels. Its nerves are derived from the sympathetic, and also from the 
third, sixth, seventh, eighth, and accessorius. They accompany the branches of 
the arteries. 

The Brain. 

The brain (encephalon) is that portion of the cerehro-spinal axis that is con¬ 
tained in the cranial cavity. It is divided into four principal parts, viz.: the 
cerebrum, the cerebellum, the pons Varolii, and the medulla oblongata. 

1 he ( erebruni forms the largest portion of the encephalic mass, and occupies 
a considerable part of the cavity of the cranium, resting in the anterior ami 
middle fossae of the base <>f the skull, and separated posteriorly from the cere¬ 
bellum by the tentorium cerebelli. About the middle of its under surface is a 
narrow constricted portion, part ol which, the crura cerebri, is continued onwards 
into the pons \ arolii below, and through it to the medulla oblongata and spinal 
c(U'd; whilst another portion, the crura cerebelli, passes down into the cerebellum. 

1 be ( erebellum (little brain or after-brain) is situated in the inferior occipital 
fossse, being separated from the under surface of the posterior lobes of the cere¬ 
brum by the tentorium cerebelli. It is connected to the rest of the encephalic 
mass by means of connecting bauds, called crura; of these, two ascend to the 
cerebrum, two descend to the medulla oblongata, and two blend together in front, 
forming the pons Varolii. 

I be I otiB I (trolit is that portion of the encephalic mass which rests upon the 
upper part ol the basilar process. It constitutes a sort of centre to the various 
segments above named, receiving, above, the crura from the cerebrum; at the 
sides, the crura from the cerebellum; and, being connected, below, with the medulla 
oblongata. 

The Medulla Oblongata extends from the lower border of the pons Varolii to the 
uppci pai t ol the spinal cord. It lies beneath the cerebellum, resting on the lower 
part of the basilar groove of the occipital bone. 

II eight oj the hncephalon . I lie average weight of the brain in the adult male 
is 49£ oz., or a little more than 3 lb. avoirdupois, that of the female 44 oz.. the 
average difference between the two being from 5 to G oz. The prevailing 
weight oi the brain iu the male ranges between 4G oz. and 53 oz., and in the 
female, between 41 oz. and 47 oz. In the male, the maximum weight out of 
-i8 cases was Go oz., and the minimum weight 34 oz. The maximum weight of 
the adult female brain, out of 191 cases, was 5G oz., and the minimum weight 
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:11 oz. It appears that the weight of the brain increases rapidly up to the seventh 
year, more slowly to between sixteen and twenty, and still more slowly to between 
thirty and forty, when it reaches its maximum. Beyond this period, as age ad¬ 
vances and the mental faculties decline, the brain diminishes slowly in weight 
about an ounce for each subsequent decennial period. These results apply alike 
to both sexes. 

The size of the brain appears to bear a general relation to the intellectual capa¬ 
city of the individual. Cuvier’s brain weighed rather more than 64 oz., that of 
the late Dr. Abercrombie (13 oz., and that of Dupuytren G2J oz. On the other 
hand, the brain of an idiot seldom weighs more than 23 oz. 

The human brain is heavier than that of all the lower animals excepting 
the elephant and whale. The brain of the former weighs from 81b to 101b, 
and that of the whale, in a specimen seventy-five feet long, weighed rather more 
than 51b. 


MEDULLA OBLON<iATA. 

The medulla oblongata is the upper enlarged part of the spinal cord, and ex¬ 
tends from the upper border of the atlas to the lower border of the pons Varolii. 
It is directed obliquely downwards and backwards, its anterior surface resting on 
the basilar groove of the occipital bone, its posterior surface being received Into 
the fossa between the hemispheres of the cerebellum, forming the floor of the 
fourth ventricle. It is pyramidal in form, its broad extremity directed up¬ 
wards, its lower end being narrow at its point of connection with the cord. It 
measures an inch and a quarter in length, three quarters of an inch in breadth at 
its widest part, and half an inch in thickness. Its surface is marked in the 
median line, in front and behind, by an anterior and posterior median fissure, 
which are continuous with those of the spinal cord. The anterior fissure contains 
a fold of pia mater, and terminates below the pons in a cul-dr-sac, the foramen 
caecum. The posterior is a deep but narrow fissure, continued upwards along the 
floor of the fourth ventricle, where it is finally lost. These two fissures divide 
the medulla into two symmetrical halves, each lateral half being subdivided by 
minor grooves into four columns, which, from before backwards, are named, the 
anterior pyramid, lateral tract and olivary body , the restiform body , the posterior 
pyramid . 

The Anterior Pyramids are two 
pyramidal-shaped bundles of white 
matter, placed one on either side of 
the anterior median fissure, and sepa¬ 
rated from the olivary body, which is 
external to them, by a slight depres¬ 
sion. At the lower border of the 
pons they arc somewhat constricted; 
they then become enlarged, and taper 
slightly as they descend, being con¬ 
tinuous below with the anterior co¬ 
lumns of the cord. On separating the 
pyramids below, it will be observed 
that the innermost fibres of the two 
form from four to five bundles on each 
side, which decussate with one another; 
this decussation, however, is not form¬ 
ed entirely of fibres from the pyramids, 
hut mainly from the deep portion of* 
the lateral columns of the cord which 
pass forwards to the surface between 
the diverging anterior columns. The 
outermost fibres do not decussate; they 


Fig. 237.—Medulla Oblongata and Pons Varolii, 
Anterior Surface. 
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are derived from the anterior columns of the cord, and are continued directly up¬ 
wards through the pons Varolii. 

Lateral Tract and Olivary Body. The lateral tract is continuous with the 
lateral column of the cord. Below, it is broad, and includes that part of the 
medulla between the anterior pyramid and restiforni body ; but, above, it is 
pushed a little backwards, and narrowed by the projection forwards of the olivary 
body. 

The Olivary Bodies are two prominent, oval masses, situated behind the ante¬ 
rior pyramids, from which they are separated by slight grooves* They equal, in 
breadth, the anterior pyramids, are a little broader above than below, and are 
about half an inch in length, being separated, above, from the pons Varolii, by a 
slight depression. Numerous white fibres (fibrw arciformes) are seen winding 
around the lower end of each body; sometimes crossing their surface. 

The Best if arm Bodies are the largest columns of the medulla, and continuous, 
below, with the posterior columns of the cord. They are two rounded, cord-like 
eminences, placed between the lateral tracts, in front, and the posterior pyramids, 
behind: from both of which they are separated by slight grooves. As they ascend, 
they diverge from each other, assist in forming the lateral boundaries of the fourth 
ventricle, and then enter the corresponding hemisphere of the cerebellum, forming 
its inferior peduncle. 

The Posterior Pyramids (fasciculi graciles) are two narrow, white cords, placed 
one on each side of the posterior median fissure, and separated from the restiforni 
bodies by a narrow groove. They consist entirely of white fibres, and are con¬ 
tinuous with the posterior median columns of the spinal cord. These bodies lie 

at first, in close contact. Opposite the apex 
of the fourth ventricle, they form an en¬ 
largement (processus clavatus ), and then, 
diverging, are lost in the corresponding 
restiforni body. The upper part of the 
posterior pyramids forms the lateral bounda¬ 
ries of the calamus scriptorius. 

The Posterior surface of the Medulla 
Oblongata forms part of the floor of the 
fourth ventricle. It is of a triangular form, 
bounded on each side by the diverging pos¬ 
terior pyramids, and is that part of the 
ventricle which, from its resemblance to the 
point of a pen, is called the calamus scrip- 
torius. The divergence of these columns 
and the restiforni bodies, opens to view the 
gray matter of the medulla, which is con¬ 
tinuous, below, with the gray commissure of 
the cord. In the middle line is seen a 
longitudinal furrow, continuous with the 
posterior median fissure of the cord, termi¬ 
nating, below, at the point of the ventricle, 
in a cul-de-sac , the ventricle of Arantius, 
which descends into the medulla for a slight 
extent. It is the remains of a canal, which, in the foetus, extends throughout the 
entire length of the cord. 

Structure . 1 he columns of the cord are directly continuous with those of the 
medulla oblongata, below; but, higher up. both the white and gray constitu¬ 
ents are rearranged before they are continued upwards to the cerebrum and 
cerebellum. 

1 lie Anterior Pyramid- is composed of fibres derived from the anterior column 
of the cord of its own side, and from the lateral column of the opposite half of 
the cord, and is continued upwards into the cerebrum and cerebellum. The 
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cerebellar fibres form a superficial and deep layer, which pass beneath the 
olive to the restiform body, and spread out into the structure of the cerebellum. 
A deeper fasciculus incloses the olivary body, and, receiving fibres from it, 
enters the pons as the olivary fasciculus or 
fillet; but the chief mass of fibres from the 
pyramid, the cerebral fibres, enter the pons 
in their passage upwards to the cerebrum. 

The anterior pyramids contain no gray 
matter. 

The Lateral Tract is continuous, be¬ 
low, with the lateral column of the cord. 

Its fibres pass in three different directions. 

The most external join the restiform body, 
and pass to the cerebellum. The internal, more numerous, pass forwards, pushing 
aside the fibres of the anterior column, and form part of the opposite anterior 
pyramid. The middle fibres ascend, beneath the olivary body, to the cerebrum, 
passing along the hack of the pons, and form, together with fibres from the resti¬ 
form body, the fasciculi teretes , in the floor of the fourth ventricle. 


Fig. 230.—Transverse Section of 
Medulla Oblongata. 
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Fig. 240.—Tlie Columns of the Medulla Oblongata, and their Connection with the 
Cerebrum and Cerebellum. 



Olivary Body. If a transverse section is made through either olivary body, 
it will be found to be a small ganglionic mass, deeply imbedded in the medulla, 
partly appearing on the surface as a smooth, olive-shaped eminence (Fig. -39). It 
consists, externally, of white substance; and internally, of a gray nucleus, the corpus 
dentatum. The gray matter is arranged in the form of a hollow capsule, open 
at its upper and inner part, and presenting a zigzag, or deutated outline. A\ bite 
fibres originate from the interior of this body, by the aperture in the posterior 
part of the capsule. They join with those fibres of the anterior column which 
ascend on the outer side, and beneath the olive, to form the olivary fasciculus, 
which ascends to the cerebrum. 

The Restiform Body is formed chiefly of fibres from the posterior column of the 
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cord ; but it receives some from the lateral column, and a fasciculus from the 
anterior, and is continued upwards, to the cerebrum and cerebellum. On enter¬ 
ing the pons, it divides into two fasciculi, above the point of the fourth ventricle. 
The most’external one enters the cerebellum : the inner one joins the posterior 
pyramid, is continued up along the fourth ventricle, and, joining the fasciculi 
teretes, passes up to the cerebrum. 

Septum of the Medulla Oblongata . Above the decussation of the anterior 
pyramids, numerous white fibres extend, from behind forwards, in the median 
line, forming a septum, which subdivides the medulla into two lateral halves. 
Some of these fibres emerge at the anterior median fissure, and form a hand which 
curves around the lower border of the olivary body, or passes transversely across 
it, and round the sides of the medulla, forming the arciform fibres of Rolando. 
Others appear in the floor of the fourth ventricle, issuing from the posterior median 
fissure, and form the white striae in that situation. 

Gray Matter of the Medulla Oblongata . The gray matter of the medulla is a 
continuation of that contained in the interior of the spinal cord, besides a series of 
special deposits, or nuclei. 

In the lower part of the medulla the gray matter is arranged ns in the cord, 
but, at the upper part, it becomes more abundant, and is disposed with less 
apparent regularity, becoming blended with all the white fibres, except the 
anterior pyramids. The part corresponding to the transverse gray commissure of 
the cord is exposed to view in the floor of the medulla oblongata, by the diverg¬ 
ence of the restiform bodies and posterior pyramids, becoming blended with the 
ascending fibres of the lateral column, and thus forming the fasciculi teretes. 
The lateral crescentic portions, but especially the posterior horns, become enlarged, 
blend with the fibres of the restiform bodies, and form the tuberculo einereo of 
Rolando. 

Special deposits of gray matter are found both in the anterior and posterior 
parts of the medulla ; in the former situation, forming the corpus dentatum 
within the olivary body, and in the latter, a series of special masses, or nuclei, 
connected with the roots'of origin of the spinal accessory, vagus, glosso-pharyn- 
geal, and hypoglossal nerves. 


Pons Varolii. 

The pons Varolii ( ntesocephale , Chaussier) is the bond of union of the various 
segments of the encephalon, connecting the cerebrum above, the medulla oblongata 
below, and the cerebellum behind. It is situated above the medulla oblongata, 
below the crura cerebri, and between the hemispheres of the cerebellum. 

Its under surface presents a broad transverse band of white fibres, which arches 
like a bridge across the upper part of the medulla, extending between the two 
hemispheres of the cerebellum. This surface projects considerably beyond the 
level of these parts, is of a quadrangular form, rests upon the basilar groove of 
the occipital bone, and is limited before and behind by very prominent margins. 
It presents along the middle line a longitudinal groove, wider in front than behind, 
which lodges the basilar artery ; numerous transverse stria} are also observed on 
each side, which indicate the course of its superficial fibres. 

Its upper surface forms part of the floor of the fourth ventricle, and at each side 
it becomes contracted into a thick rounded cord, the crus cerebclli, which enters 
the substance of the cerebellum, constituting its middle peduncle. 

Structure . The pons \ arolii consists of alternate layers of transverse and longi¬ 
tudinal fibres intermixed with gray matter (Fig. 240). 

r lbe transverse fibres connect together the two lateral hemispheres of the cere¬ 
bellum, and constitute its great transverse commissure. They consist of a super¬ 
ficial and a deep layer. The superficial layer passes uninterruptedly across the 
surface of the pons, forming a uniform layer, consisting of fibres derived from the 
crus cerebelli on each side, which meet in the median line. The deep layer of 
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transverse fibres decussate with the longitudinal fibres continued up from the 
medulla; they also connect the hemispheres of the cerebellum. 

The longitudinal fibres are continued up through the pons. 1. From the ante¬ 
rior pyramidal body. 2. From the olivary body. 3. From the lateral and pos¬ 
terior columns of the cord, receiving special fibres from the gray matter of the 
pons itself. 

1. The fibres from the anterior pyramid ascend through the pons, imbedded 
between two layers of transverse fibres, being subdivided in their course into 
smaller bundles; at the upper border of the pons they enter the crus cerebri, form¬ 
ing its fasciculated portion. 

2. The olivary fasciculus divides in the pons into two bundles, one of which 
ascends to the corpora quadrigemina; the other is continued to the cerebrum with 
the fibres of the lateral column. 

3. The fibres from the lateral and posterior columns of the cord, with a bundle 
from the olivary fasciculus, are intermixed with much gray matter, and appear in 
the floor of the fourth ventricle as the fasciculi teretes; they ascend to the deep 
or cerebral part of the crus cerebri. 

Septum. The pons is subdivided into two lateral halves by a median septum, 
which extends through its posterior half. The septum consists of antero-posterior 
and transverse fibres. The former are derived from the floor of the fourth ven¬ 
tricle and from the transverse fibres of the pons, which bend backwards before 
passing across to the opposite side. The latter are derived from the floor of the 
fourth ventricle, they pierce the longitudinal fibres, and are then continued across 
from one to the other side of the medulla, piercing the antero-posterior fibres. 
The two halves of the pons, in front, are connected together by transverse com¬ 
missural fibres. 

Cerebrum. Upper Surface. 

The cerebrum, in man, constitutes the largest portion of the encephalon. Its 
upper surface is of an ovoidal form, broader behind than in front, convex in its 
general outline, and divided into two lateral halves or hemispheres, right and left, 
by the great longitudinal fissure. This fissure extends throughout the entire 
length of the cerebrum in the middle line, reaching down to the base of the brain 
in front and behind, hut interrupted in the middle by a broad transverse com¬ 
missure of white matter, the corpus callosum, which connects the two hemispheres 
together. This fissure lodges the falx cerebri, and indicates the original develop¬ 
ment of the brain by two lateral halves. 

Each hemisphere presents an outer surface, which is convex to correspond with 
the vault of the cranium; an inner surface, flattened, and in contact with the oppo¬ 
site hemisphere, the two forming the sides of the longitudinal fissure; and an 
under surface or base, of more irregular form, which rests, in front, in the anterior 
and middle fossae at the base of the skull, and behind, upon the tentorium. 

Convolutions . If the pia mater is removed with the forceps, the entire surface 
of each hemisphere will present a number of convoluted eminences, the convolu¬ 
tions, separated from each other by depressions (sulci) of various depths. The 
outer surface of each convolution, as well as the sides and bottom of the sulci 
between them, are composed of gray matter, which is here called the cortical 
substance. The interior of each convolution is composed of white matter; white 
fibres also blend with the gray matter at the sides and bottom of the sulci. By 
this i irrangement the convolutions are admirably adapted to increase the amount 
of gray matter w ithout occupying much additional space, and also afford a greater 
extent of surface for the fibres to terminate in it. On closer examination, however, 
the gray matter of the cortical substance is found subdivided into four layers, two 
of which are composed of gray and two of white substance. The most external 
is an outer white stratum, not equally thick over all parts of the brain, being most 
marked on the convolutions in the longitudinal fissure and on the under part of 
the brain, especially on the middle lobe, near the descending horn of the lateral 
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ventricle. Beneath the latter is a thick reddish-gray lamina, and then another thin 
white stratum: lastly, a thin stratum of gray matter, which lies in close contact 
with the white fibres of the hemispheres: consequently, white and gray lamina* 
alternate with one another in the gray matter of the convolutions. In certain con¬ 
volutions, however, the cortical substance consists of no less than six layers, three 
gray and three white, an additional white stratum dividing the most superficial 
gray one into two: this is especially marked in those convolutions which are situ¬ 
ated near the corpus callosum. 

A perfect resemblance between the convolutions does not exist in all brains, nor 
are they symmetrical on the two sides of the same brain. Occasionally the free 
borders or the sides of a deep convolution present a fissured or notched appear¬ 
ance. 

The sulci are generally an inch in depth; they also vary in different brains, and 
in different parts of the same brain: they are usually deepest on the outer convex 


Fig -Ml.— Upper Surface of the Brain, the Pin Mater having been removed. 




surface of the hemispheres; the deepest is situated on the inner surface of the 
hemisphere, on a level with the corpus callosum, and corresponds to the projection 
in the posterior horn of the lateral ventricle, the hippocampus minor. 

I he number and extent of the convolutions, as well as their depth, appear to 
bear a close relation to the intellectual power of the individual, as is shown in 
their increasing complexity of arrangement as we ascend from the lowest mam¬ 
malia up to man. I bus they are absent in some of the lower orders of this class, 
and they increase in number and extent through the higher orders. In man they 
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present the most complex arrangement. Again, in the child at birth, before the 
intellectual faculties are exercised, the convolutions have a very simple arrange¬ 
ment, presenting few undulations; and the sulci between them are less deep than 
in the adult. In old age, when the mental faculties have diminished in activity, 
the convolutions become much less prominently marked. 

Those convolutions which are the largest and most constantly present, are the 
convolution of the corpus callosum, the convolution of the longitudinal fissure, the 
supraorbital convolution, and the convolutions of the outer surface of the hemi¬ 
sphere. 

The Convolution of the Corpus Callosum (gyrus fornieatus) is always well 
marked. It lies parallel with the upper surface of the corpus callosum, com¬ 
mencing, in front, on the under surface of the brain in front of the anterior per¬ 
forated space; it winds round the curved border of the corpus callosum, and 
passes along its upper surface as far as its posterior extremity, where it is 
connected with the convolutions of the posterior lobe; it then curves downwards 
ami forwards, embracing the cerebral peduncle, passes into the middle lobe, 
forming the hippocampus major, and terminates just behind the point from whence 
it arose. 

The Supraorbital Convolution on the under surface of the anterior lobe is well 
marked. 

The Convolution of the Longitudinal Fissure bounds the margin of the fissure 
on the upper surface of the hemisphere. It commences on the under surface of 
the brain, at the anterior perforated spot, passes forwards along the inner margin of 
the anterior lobe, being here divided by a deep sulcus, in which the olfactory nerve 
is received; it then curves over the anterior and upper surface of the hemisphere, 
along the margin of the longitudinal fissure, to its posterior extremity, where it 
curves forwards along the under surface of the hemisphere as far as the middle 
lobe. 

The convolutions on the outer convex surface of the hemisphere, the general 
direction of which is more or less oblique, are the largest and the most complicated 
convolutions of the brain, frequently becoming branched like the letter V in their 
course upwards and backwards towards the longitudinal fissure: these convolutions 
attain their greatest development in man, and are especially characteristic of the 
human brain. They are seldom symmetrical on the two sides. 


Cerebrum. Under Surface or Base. 


The under surface of each hemisphere presents a subdivision, as already men¬ 
tioned, into three lobes, named, from their position, anterior, middle, and pos¬ 
terior. 

The anterior lobe , of a triangular form, with its apex backwards, is somewhat 
concave, and rests upon the convex surface of the roof of the orbit, being sepa¬ 
rated from the middle lobe by the fissure of Sylvius. The middle lobe , which is 
more prominent, is received into the middle fossa of the base of the skull. The 
posterior lobe rests upon the tentorium, its extent forwards being limited by the 
anterior margin of the cerebellum. 

The various objects exposed to view on the under surface of the cerebrum in 
the middle line are here arranged in the order in which they are met with from 
before backwards. 


Longitudinal fissure. 

Corpus callosum and its peduncles. 
Lamina cinerea. 

Olfactory nerve. 

Fissure of Sylvius. 

Anterior perforated space. 

Optic commissure. 

The Longitudinal Fissure separates the 


Tuber cinercum. 

Infundibulum. 

Pituitary body. 

Corpora albicantia. 

Posterior perforated space. 

Crura cerebri. 

two hemispheres from one another; it 
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divides the two anterior lobes in front; and on raising the cerebellum and pons, it 
will be seen completely separating the two posterior lobes, the intermediate por¬ 
tion of the fissure being arrested by the great transverse band of white matter, 
the corpus callosum. Of these two portions of the longitudinal fissure, that which 
separates the posterior lobes is the longest. In the fissure between the two ante¬ 
rior lobes, the anterior cerebral arteries may be seen ascending to the corpus 
callosum; and at the back part of this portion of the fissure, the anterior curved 
portion of the corpus callosum descends to the base of the brain. 



Fig. 24 2.—Base of the Brain. 


The Corpus Callosum terminates at the base of the brain by a concave margin, 
which is connected with the tuber cinereum through the intervention of a thin 
.i\ci of gia> substance, the lamina cinerea. This may he exposed by gently 
raising and drawing hack the optic commissure. A broad white band may he 
observed on each side, passing from the under surface of the corpus callosum in 
iont. >ack wards and outwards, to the commencement of the fissure of Svlvius; 
t i cm* >and> are called the peduncles of the corpus callosum. Laterally, the 
corpus callosum extends into the anterior lobe. 

I lie Lamina Ltnerea is a thin layer of gray substance, extending backwards 
nun tie tei munition of the corpus callosum above the optic commissure to the 
tu >ei cinereum; it is continuous on either side with the gray matter of the ante- 
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rior perforated space, and forms the anterior part of the inferior boundary of the 
third ventricle. 

The Olfactory Nerve, with its bulb, is seen on either side of the longitudinal 
fissure, upon the under surface of each anterior lobe. 

The Fixative of Sylvius separates the anterior and middle lobes, and lodges the 
middle cerebral artery. At its entrance is seen a point of medullary substance, 
corresponding to a subjacent band of white fibres, connecting the anterior and 
middle lobes, and called the fasciculus unciformis ; on following this fissure out¬ 
wards, it divides into two branches, which inclose a triangular-shaped prominent 
cluster of isolated convolutions, the island of lieil . These convolutions, from 
being covered in by the sides of the fissure, are called the yyri operti . 

The Anterior Perforated Space is situated at the inner side of the fissure of 
Sylvius. It is of a triangular shape, bounded in front by the convolution of 
the anterior lobe and roots of the olfactory nerve; behind, by the optic tract; ex¬ 
ternally, by the middle lobe and commencement of the fissure of Sylvius; internally, 
it is continuous with tin? lamina cinerea, and crossed by the peduncle of the corpus 
callosum. It is of a grayish color, and corresponds to the under surface of the 
corpus striatum, a large mass of gray matter, situated in the interior of the brain; 
it has received its name from being perforated bv numerous minute apertures for 
the transmission of small straight vessels into the substance of the corpus striatum. 

The Optic Commissure is situated in the middle line, immediately behind the 
lamina cinerea. It is the point of junction between the two optic nerves. 

Immediately behind the diverging optic tracts, and between them and the 
peduncles of the cerebrum (crura cerebri), is a lozenge-shaped interval, the inter¬ 
peduncular space, in which are found the following parts, arranged in the following 
order from before backwards: the tuber cinereum, infundibulum, pituitary body, 
corpora albicantia, and the posterior perforated space. 

The Tuber Cinereum is an eminence of gray substance, situated between the 
optic tracts and the corpora albicantia ; it is connected with the surrounding parts 
of the cerebrum, forms part of the floor of the third ventricle, and is continuous 
with the gray substance in that cavity. From the middle of its under surface, a 
conical tubular process of gray matter, about two lines in length, is continued 
downwards and forwards to be attached to the posterior lobe of the pituitary 
body ; this is the infundibulum. Its canal, funnel-shaped in form, communicates 
with that of the third ventricle. 

The Pituitary Body is a small reddish-gray vascular mass, weighing from five 
to ten grains, and of an oval form, situated in the sella Turcica, in connection with 
which it is retained by the dura mater, which forms the inner wall of the cavernous 
>inus. It is very vascular, and consists of two lobes, separated from one another 
by a fibrous lamina. Of these, the anterior is the larger, ot an oblong form, and 
somewhat concave behind, where it receives the posterior lobe, which is round. 
The anterior lobe consists externally of firm yellowish-gray substance, and inter¬ 
nally of a soft pulpy substance of a yellowish-white color. I he posterior lobe is 
darker than the anterior. In the foetus it is larger proportionally than in the 
adult, and contains a cavity which communicates through tlie infundibulum with 
the third ventricle. In the adult it is firmer and more solid, and seldom contains 
any cavity. Its structure, especially the anterior lobe, is similar to that of the 
ductless glands. 

The Corpora Albicantia are two small round white masses, each about the 
size of a pea, placed side by side immediately behind the tuber cinereum. They 
arc formed by the anterior crura of the fornix, hence called the bulbs oj the 
fornix , which, after descending to the base of the brain, are folded upon them¬ 
selves, before passing upwards to the thalami optici. They are composed exter¬ 
nally of white substance, and internally of gray matter; the gray matter of the 
two being connected by a transverse commissure of the same material. At an 
early period of foetal life they arc blended together into one large mass, but 
become separated about the seventh month. 
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The Posterior Perforated Space (Pons Tar ini) corresponds to a whitislj-<nay 
substance, placed between the corpora albicantia in front, the pons Varolii behind 
and the crura cerebri on either side. It forms the back part of the floor of the 
third ventricle, and is perforated by numerous small orifices for the passage of 
bloodvessels to the thalami optici. 

The Crura Cerebri (Peduncles of the Cerebrum) arc two thick cylindrical 
bundles of white matter, which emerge from the anterior border of the pons, ami 
diverge as they pass forwards and outwards to enter the under part of either 
hemisphere. Each crus is about three-quarters of an inch in length, and some¬ 
what broader in front than behind. They arc marked upon their surface with 
longitudinal striae, and each is crossed, just before entering the hemisphere, bv a 
flattened white band, the optic tract, which is adherent by its upper border to the 
peduncle. In its interior is contained a mass of dark gray matter, called locus 
niger. The third nerves may be seen emerging from the inner side of either 
crus ; and the fourth nerve winding around its outer side from above. 

Each crus consists of a superficial and deep layer of longitudinal white fibres, 
continued upwards from the pons, separated by a mass of gray matter, the locus 
riiger. 

The Superficial Longitudinal Fibres are continued upwards, from the anterior 
pyramids to the cerebrum. They consist of coarse fasciculi, which form the free 
part of the crus, and have received the name of the fasciculated portion of the 
peduncle, or crust. 

The Deep Layer of Longitudinal Fibres is continued upwards, to the cere¬ 
brum, from the lateral and posterior columns of the medulla, and from the olivary 
fasciculus, these fibres consisting of some derived from the same, and others from 
the opposite lateral tract of the medulla. More deeply, is a layer of finer fibres, 
mixed with gray matter, derived from the cerebellum, blended with the former. 
The cerebral surface of the crus cerebri is formed of these fibres, and is named the 
tegmentum. 

The Locus Niger is a mass of gray matter, situated between the superficial 
and deep layers ot fibres above described. It is placed nearer the inner than the 
outer side of this body. 

The posterior lobes of the cerebrum are concealed from view by the upper 
surface of the cerebellum, and pons Yarolii. When these parts are removed, the 
two hemispheres are seen to be separated by the great longitudinal fissure, this 
fissure being arrested, in front, by the posterior rounded border of the corpus 
callosum. 

General Arrangement of the Parts composing tiie Cerebrum. 

As the peduncles of the cerebrum enter the hemispheres, they diverge from 
one another, so as to leave an interval between them, the interpeduncular space. 
As they ascend, the component fibres of each pass through two large masses of 
gray matter called the ganglia of the brain, the thalami optici, and corpora 
striata, which project as rounded eminences from the upper and inner side of each 
peduncle. 1 he hemispheres are connected together, above these masses, by the 
great transverse commissure, the corpus callosum, and the interval left between 
its under surface, the upper surface of the ganglia, and the parts closing the 
interpeduncular space, forms the general ventricular cavity. The upper part <>t 
this cavity is subdivided into two, by a vertical septum, the septum lucidum; and 
thus the two lateral ventricles are formed. The lower part of this cavity forms 
the third ventricle, which communicates with the lateral ventricles, above, and 
uith the fourth ventricle, behind. The fifth ventricle is the interval left between 
the two layers composing the septum lucidum. 

Interior of the Cerebrum. 

If the uper part of either hemisphere is removed with a scalpel, about half an 
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inch above the level of the corpus callosum, its internal white matter will be 
exposed. It is an oval-shaped centre, of white substance, surrounded on all sides 
by a narrow convoluted margin of gray matter, which presents an equal thickness 
in nearly every part. This white, central mass, has been called the centrum ovale 
minus. Its surface is studded with numerous minute red dots (puncta vasculom ), 
produced by the escape of blood from divided bloodvessels. In inflammation, or 
great congestion of the brain, these arc very numerous, and of a dark color. If 
the remaining portion of the hemispheres are slightly separated from one another, 
abroad band of white substance will be observed connecting them, at the bottom 
of the longitudinal fissure : this is the corpus callosum. The margins of the 
hemispheres, which overlap this portion of the brain, are called the labia cerebri. 
It is a part of the convolution of the corpus callosum (gyrus fornicatus) y already 
described; and the space between it and the upper surface of the corpus callosum, 
has been termed the ventricle of the corpus callosum. 

The hemispheres should now be sliced oft*, to a level with the corpus callosum, 
when the white substance of that structure will be seen connecting together both 
hemispheres. The large expanse of medullary matter now exposed, surrounded 
by the convoluted margin of gray substance, is called the centrum ovale majus of 
Yieussens. 


Fig. 213.—Section of the Brain. Made on a Level with the Corpus Callosum. 



The Corpus Callosum is a thick stratum of transverse fibres, exposed at the 
bottom of the longitudinal fissure. It connects the two hemispheres of the brain, 
forming their great transverse commissure; and forms the roof of a space in the 
interior of each hemisphere, the lateral ventricle. It is about four inches in 
length, extending to within an inch and a half of the anterior, and to within two 
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inches and a half of the posterior part of the brain. It is somewhat broader 
behind than in front, and it is thicker at either end than in its central part, bcim* 
thickest behind. It presents a somewhat arched form, from before backwards 
terminating anteriorly in a rounded border, which curves downwards and back¬ 
wards, between the anterior lobes to the base of the brain. In its course, it forms 
a distinct bend, named the knee or genu , and the reflected portion named the 
beak (rostrum), becoming gradually narrower, is attached to the anterior cerebral 
lobe, and is connected, through the lamina cinerea, with the optic commissure. 
The reflected portion of the corpus callosum gives off. near its termination, two 
bundles of white substance, which, diverging from one another, pass backwards, 
across the anterior perforated space, to the entrance of the fissure of Sylvius' 
They are called the peduncles of the corpus callosum. Posteriorly, the corpus 
callosum forms a thick, rounded fold, which is free for a little distance, as it 
curves forwards, and is then continuous with the fornix. On its upper surface, 
its fibrous structure is very apparent to the naked eye, being collected into coarse! 
transverse bundles. Along the middle line, isa linear depression, the raphe , bounded 
laterally by two or more slightly elevated longitudinal hands, called the stria 
longitudinales , or nerves of Laneisi; and, still more externally, other longitudinal 
stri;e are seen, beneath the convolution, which rests on the corpus callosum! These 
arc the striae longitudinales laterales. The under surface of the corpus callosum 


Fig 244.—The Lateral Ventricles of the Brain. 



i^ continuous behind with the fornix, being separated from it in front by the sop- 
tum lucidum, which forms a vertical partition between the two ventricles, tin 
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either side, the fibres of the corpus callosum penetrate into the substance of the 
hemispheres, and connect together the anterior, middle, and part of the posterior 
lobes. It is the increased aggregation of fibres derived from the anterior and 
posterior lobes, which explains the great thickness of the two extremities of this 
commissure. 

An incision should now be made through the corpus callosum, on either side of the raphe, 
when two large irregular cavities will be exposed, which extend throughout the entire length 
of each hemisphere. These are the lateral ventricles. 

The Lateral Ventricles are serous cavities, formed by the upper part of the 
general ventricular space in the interior of the brain. They are lined by a thin 
diaphanous lining membrane, covered with ciliated epithelium, and moistened by a 
serous fluid, which is sometimes, even in health, secreted in considerable (juantity. 
These cavities are two in number, one in each hemisphere, and they are sepa¬ 
rated from each other by a vertical septum,—the septum lucidum. 

Each lateral ventricle consists of a central cavity, or body, and three smaller 
cavities, or cornu, which extend from it in different directions. The anterior 
cornu curves forwards and outwards, into the substance of the anterior lobe. The 
posterior cornu, called the digital cavity , curves backwards into the posterior lobe. 
The middle cornu descends into the middle h*l>e. 

The Central Cavity , or body of the lateral ventricle, is triangular in form. It 
is bounded, above, by the under surface of the corpus callosum, which forms the 
roof of the cavity. Internally, is a vertical partition, the septum lucidum, which 
separates it from the opposite ventricle, and connects the under surface of the 
corpus callosum with the fornix. Its floor is formed by the following parts, 
enumerated in their order of position, from before backwards, the corpus striatum, 
taenia scmicircularis, thalamus opticus, choroid plexus, corpus fimbriatum, and 
fornix. 

The Anterior Cornu , is triangular in form, passing outwards into the anterior 
lobe, and curving round the anterior extremity of the corpus striatum. It is 
hounded, above and in front, by the corpus callosum; behind, by the corpus 
striatum. 

The Posterior Cornu , or digital cavity, curves backwards into the substance of 
the posterior lobe, its direction being backwards and outwards, and then inwards. 
On its floor is seen a longitudinal eminence, which corresponds with a deep sulcus 
between two convolutions: this is called the hippocampus minor . Between the 
middle and posterior horns, a smooth eminence is observed, which varies con¬ 
siderably in size in different subjects. It is called the eminentia collateralis. 

The Corpus Striatum (superior ganglion of the cerebrum), has received its 
name from the striated appearance which its section presents, from white fibres 
diverging through its substance. The intraventricular portion is a large pear- 
shaped mass, of a gray color externally; its broad extremity is directed forwards, 
into the forepart of the body, and anterior cornu of the lateral ventricle; its 
narrow end is directed outwards and backwards, being separated from its fellow 
by the thalami optici; it is covered by the serous lining of the cavity, and crossed 
bv some veins of considerable size. The extraventricular portion is imbedded 
in the white substance of the hemisphere. 

The Ttenia Semicircularis is a narrow, whitish, semitransparent band of 
medullary substance, situated in the depression between the corpus striatum and 
thalamus opticus. Anteriorly, it descends in connection with the anterior pillar 
of the fornix; behind, it is continued into the descending horn of the ventricle, 
where it becomes lost. Its surface, especially at its forepart, is transparent, and 
dense in structure, and was called by Tarinus the horny band. It consists of 
longitudinal white fibres, the deepest of which run between the corpus striatum 
and thalamus opticus. Beneath it is a large vein (vena corporis striati), which 
receives numerous smaller veins from the surface of the corpus striatum, and 
thalamus opticus, and terminates in the venae Galeni. 
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The Choroid Plexus is a highly vascular, fringe-like membrane, occupying the 
margin of the fold of pia mater (velum inter posit um), in the interior of the brain. 
It extends, in a curved direction, across the boor of the lateral ventricle. In front 
where it is small and tapering, it communicates with the choroid plexus of tin- 
opposite side, through a large oval aperture, the foramen of Monro. Poste¬ 
riorly, it descends into the middle horn of the lateral ventricle, where it joins with 
the pia mater through the transverse fissure. In structure, it consists of minute, 
and highly vascular villous processes, the villi being covered by a single layer of 
epithelium, composed of large, round corpuscles, containing, besides a central 
nucleus, a bright yellow spot. The arteries of the choroid plexus enter the ven¬ 
tricle at the descending cornu, and, after ramifying through its substance, send 
branches into the substance of the brain. The veins of the choroid plexuses ter¬ 
minate in the venae Galcni. 

The Corpus Fimbriatum , or Tania Hippocampi, is a narrow, white, tape-likc 
band, situated immediately behind the choroid plexus. It is the lateral edge of 
the posterior pillar of the fornix, and is attached along the inner border of the 
hippocampus major as it descends into the middle horn of the lateral ventricle. 
It may be traced as far as the pes hippocampi. 


Fig. 240.—The Fornix, Velum Interpositum, and Middle or Descending Cornu of the 

Lateral Ventricle. 



I he Thalami Optici and Fornix will he described when more completely ex¬ 
posed, m a later stage of the dissection of the brain. 
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The middle cornu should now be exposed, throughout its entire extent, by introducing the 
little huger gently into it, and cutting through the hemisphere, between it and the surface, 
in the direction of the cavity. 

The Middle *, or Descending Cornu , the largest of the three, traverses the middle 
lobe of the brain, forming in its course a remarkable curve round the back of the 
optic thalamus. It passes, at first, backwards, outwards, and downwards, and then 
curves around the crus cerebri, forwards and inwards, nearly to the point of the 
middle lobe, close to the fissure of Sylvius. Its superior boundary is formed by 
the medullary substance of the middle lobe, and the under surface of the thalamus 
Opticus. Its inferior boundary presents for examination the following parts: the 
hippocampus major, pcs hippocampi, pes accessorius, corpus fimbriatum, choroid 
plexus, fascia dentata, transverse fissure. 

The Hippocampus Major , or Cornu Ammonis , so called from its resemblance to 
a ram’s horn, is a white eminence, of a curved elongate form, extending along the 
entire length of the iloor of the middle horn of the lateral ventricle. At its lower 
extremity it becomes enlarged, and presents a number of rounded elevations with 
intervening depressions, which, from presenting some resemblance to the claw of 
an animal, is called the pm hippocampi. If a transverse section is made through 
the hippocampus major, it will he seen that this eminence is the inner surface of 
the convolution of the corpus callosum, doubled upon itself like a horn, the white 
convex portion projecting into the cavity of the ventricle; the gray portion being 
on the surface of the cerebrum, the edge of which, slightly indented, forms the 
fascia dentata. The white matter of the hippocampus major is continuous through 
the corpus fimbriatum with the fornix and corpus callosum. 

The Pes Accessorius, or Eminentia Collaterals, has been already mentioned, as 
a white eminence, varying in size, placed between the hippocampus major and 
minor, at the junction of the posterior with the descending cornu. Like the 
hippocampi, it is formed by white matter corresponding to one of the sulci, 
between two convolutions protruding into the cavity of the ventricle. 

The Corpus Fimbriatum , or Tcenia Hippocampi , is a narrow, tape-like band, 
attached along the inner concave border of the hippocampus major, and reaching 
down as far as the pes hippocampi. It is a continuation of the posterior pillar of 
the fornix, prolonged from the central cavity of the lateral ventricle. 

Fascia Dentata. On separating the inner border of the corpus fimbriatum from 
the choroid plexus, and raising the edge of the former, a serrated band of gray 
substance, the edge of the gray substance of the middle lobe, will be seen beneath 
it: this is the fascia dentata. Correctly speaking, it is placed external to the 
cavity of the descending cornu. 

The Transverse Fissure is seen on separating the corpus fimbriatum from the 
thalamus opticus. It is situated beneath the fornix, extending from the middle 
line behind, downwards on either side, to the end of the descending cornu, being 
bounded on one side by the fornix and the hemisphere, and on the other by the 
thalamus opticus. Through this fissure the pia mater passes from the exterior of 
the brain into the ventricles, to form the choroid plexuses. Where the pia mater 
projects into the lateral ventricle, beneath the edge of the fornix, it is covered by 
a prolongation of the lining membrane, which excludes it from the cavity. 

The Septum Lucidum forms the internal boundary of the lateral ventricle. It 
is a thin, semi-transparent septum, attached, above, to the under surface of the 
corpus callosum; below, to the anterior part of the fornix; and, in front of this, 
to the prolonged portion of the corpus callosum. It is triangular in form, broad 
in front, and narrow behind, its surfaces looking towards the cavities of the 
ventricles. The septum consists of two laminae, separated by a narrow interval, 
4e fifth ventricle. 

Each lamina consists of an internal layer of white substance, covered by the 
lining membrane of the fifth ventricle; and an outer layer of gray matter, covered 
by the lining membrane of the lateral ventricle. The cavity of the ventricle is 
lined by a serous membrane, covered with epithelium, and contains fluid. In the 
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foetus, and in some animals, this cavity communicates, below, with the third 
ventricle; but in the adult, it forms a separate cavity. In cases of serous effusion 
into the ventricles, the septum is often found softened and partially broken 
down. 

The fifth ventricle maybe exposed by cutting through the septum, and attached portion of 
the corpus callosum, with the scissors ; after examining which, the corpus callosum should be 
cut across, towards its anterior part, and the two portions carefully dissected, the one for¬ 
wards, the other backwards, when the fornix will be exposed. 

The Fornix is a longitudinal lamella of fibrous matter, situated beneath the 
corpus callosum, with which it is continuous behind, but separated from it in 
front hv the septum lucidum. It may be divided along the middle line into two 
symmetrical halves, one for either hemisphere. These two portions are joined 
together in the middle line, where they form tin* body, but are separated from one 
another in front and behind; in front, forming the anterior crura, and behind, the 
posterior crura. 

The body of the fornix is triangular in form; narrow in front, broad behind. 
Its upper surface is connected, in the median line, to the septum lucidum in front, 
and the corpus callosum behind. Its inner surface rests upon the velum interpo¬ 
sition, which separates it from the third ventricle, and the inner portion of the 
optic thalami. Its lateral edges form, on each side, part of the floor of the lateral 
ventricles, and are in contact with the choroid plexuses. 

The anterior crura arch downwards towards the base of the brain, separated 
from each other by a narrow interval. They are composed of white fibres, which 
descend through a quantity of gray matter in the lateral walls of the third ven¬ 
tricle, and are placed immediately behind the anterior commissure. At the base 
of the brain, the white fibres of each crus form a sudden curve upon themselves, 
spread out and form the outer part of the corresponding corpus albicans, from 
which point they may be traced upwards into the substance of the corresponding 
thalamus opticus. The anterior crura of the fornix are connected in their course 
with the optic commissure, the white fibres covering the optic thalamus, the 
peduncle of the pineal gland, and the superficial fibres of the t«enia semicir- 
cularis. 

The posterior crura,, at their commencement, are intimately connected by their 
upper surfaces with the corpus callosum ; diverging from one another, they pass 
downwards into the descending horn of the lateral ventricle, being continuous with 
the concave border of the hippocampus major. The lateral thin edges of the 
posterior crura have received the name corpus fimbriatuni, already described. On 
the under surface of the fornix, towards its posterior part, between the diverging 
posterior crura, may be seen some transverse lines, and others longitudinal or 
oblique. This appearance has been termed the lyra, from the fancied resemblance 
it bears to the strings of a harp. 

Between the anterior pillars of the fornix and the anterior extremities of the 
thalami optiei, an oval aperture is seen on each side, the foramen of Monro. The 
two openings descend towards the middle line, and, joining together, lead into the 
upper part of the third ventricle. These openings form a transverse communica¬ 
tion between the lateral ventricles, and below with the third ventricle. 

Divide the fornix across anteriorly, and reflect the two portions, the one forwards, the 
other backwards, when the velum interposition will be exposed. 

The Velum Interpositum is a vascular membrane, reflected from the pia mater 
into the interior of the brain through the transverse fissure, passing beneath the 
posterior rounded border of the corpus callosum and fornix, and above the corpora 
quadrigemina, pineal gland, and optic thalami. It is of a triangular form, ami 
separates the under surface of the body of the fornix from the cavity of the third 
ventricle. Its posterior border forms an almost complete investment for the pineal 
gland. Its anterior extremity, or apex, is bifid; each bifurcation being continued 
into the corresponding lateral ventricle, behind the anterior crura of the fornix. 
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forming the anterior extremity of the choroid plexus. On its under surface are 
two vascular fringes, winch diverge from each other behind, and project into the 
cavity of the third ventricle. These are the choroid plexuses of the third ven- 
tncle. lo its lateral margins are connected the choroid plexuses of the lateral 
ventricles. I be arteries of the velum interposition enter from behind, beneath 
the corpus callosum. Its veins, the venae Galeni, two in number, run alon- its 
under surface; they are formed by the venae corporis striati and the veme plexus 
cboroidis: the veme Galeni Unite posteriorly into a single trunk, which terminates 
in the straight sinus. 


The velum interposition should now be removed, 
cially at its posterior part, where it invests the pineal 
exposed with the cavity of the third ventricle beween 


This must be effected carefully, espe- 
"land ; the thalami optici will then be 
them (Fig. 240 ). 


Fig. *24G.—The Third and Fourth Ventricles. 



The Thalami Optici (Superficial Ganglia of the Cerebrum) are two large 
oblong masses, placed between the diverging portions of the corpora striata; they 
are of a white color superficially, internally they are composed of white fibres 
intermixed with gray matter. Each thalamus rests upon its corresponding crus 
cerebri, which it embraces. Externally , it is bounded by the corpus striatum and 
henia semicircularis, and is continuous with the hemisphere. Internally, it forms 
the lateral boundary of the third ventricle; and running along its upper border is 
seen the peduncle of the pineal gland. Its upper surface, is free, being partly 
seen in the lateral ventricle; it is partly covered by the fornix and marked in 
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front by an eminence, the anterior tubercle. Its under surface forms the roof of 
the descending cornu of (he lateral ventricle; into it the crus cerebri passes. Its 
posterior and inferior part , which projects into the descending horn of the lateral 
ventricle, presents two small round eminences, the internal and external geniculate 
bodies. Its anterior extremity, which is narrow, forms the posterior boundary of 
the foramen of Monro. 

The Third Ventricle is the narrow oblong fissure placed between the thalnmi 
optici,and extending to the base of the brain. It is bounded above by the under 
surface of the velum interposition, from which are suspended the choroid plexuses 
of the third ventricle, and laterally by two white tracts, one on either side, the 
peduncles of the pineal gland. Its floor, somewhat oblique in its direction, is 
formed, from before backwards, by the parts which close the interpeduncular 
space, viz., the lamina cincrea, the tuber cinereutn and infundibulum, the corpora 
albicantia, and the locus perforatus; its sides, by the optic thalami ; in front, by 
the anterior crura of the fornix and part of the anterior commissure ; behind, by 
the posterior commissure and the iter a tertio ad (juartum ventriculum . 

The cavity of the third ventricle is crossed by three commissures, named, from 
their position, anterior , middle , and posterior. 

The Anterior Commissure is a rounded cord of white fibres, placed in front of 
the anterior crura of the fornix. It perforates the corpus striatum on either side, 
and spreads out into the substance of the hemispheres, over the roof of the de¬ 
scending horn of the lateral ventricle. 

The Middle or Soft Commissure consists almost entirely of gray matter. It 
connects together the thalami optici, and is continuous with the gray matter lining 
the anterior part of the third ventricle. 

The Posterior Commissure , smaller than the anterior, is a flattened white band 
of fibres, connecting together the two thalami optici posteriorly. It bounds the 
third ventricle posteriorly, and is placed in front of and beneath the pineal gland, 
above the opening leading to the fourth ventricle. 

The third ventricle has four openings connected with it. In front are two oval 
apertures, one on either side, the foramina of Monro, through which the third 
communicates with the lateral ventricles. Behind, is a third opening leading into 
the fourth ventricle by a canal, the aqueduct of Sylvius, or iter a tertio ad quartum 
ventriculum. The fourth, situated in the anterior part of the floor of the ven- 
triclc, is a deep pit, which leads downwards to the funnel-shaped cavity of the 
infundibulum, the iter ad infundibulum. 

The lining membrane of the lateral ventricles is continued through the foramina 
of Monro into the third ventricle, and extends along the iter a tertio into the 
fourth ventricle; at the bottom of the iter ad infundibulum it ends in a cul-de-sac. 

Gray Matter of the Third Ventricle . A layer of gray matter covers the greater 
part of the surface of the third ventricle. In the floor of this cavity it exists in 
great abundance, and is prolonged upwards on the sides of the thalami, extending 
across the cavity as the soft commissure ; below, it enters into the corpora albi¬ 
cantia, surrounds in part the anterior pillars of the fornix, and ascends on the 
sides of the septum lucidum. 

Behind the third ventricle, and in front of the cerebellum, are the corpora 
quadrigemina, and resting upon these the pineal gland. 

The Pineal Gland (Conarium ), so named from its peculiar shape (pinus, the 
fruit of the fir), is a small reddish-gray body, conical in form, placed immediately 
behind the posterior commissure, and between the nates, upon which it rests. It 
is retained in its position by a duplicature of pia mater, derived from the under 
surface of the velum interposition, which almost completely invests it. The pineal 
gland is about four lines in length, and from two to three in width at its base, and is 
said to be larger in the child than in the adult, and in the female than in the male. 
Its base is connected with the cerebrum by some transverse commissural fibres 
derived from the posterior commissure, and by four slender peduncles, formed of 
medullary fibres. 01 these the two superior pass forwards upon the upper and 
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inner margin of the optic thalami, to the anterior crura of the fornix, with which 
they become blended. The inferior peduncles pass vertically downwards from 
the base of the pineal body, along the back part of the inner surface of the thalami, 
and are only seen on a longitudinal vertical section through the gland. The 
pineal gland is very vascular, and consists chiefly of gray matter, with a few 
medullary fibres. In its base is a small cavity, said by some to communicate with 
that of the third ventricle. It contains a transparent viscid fluid, and occasionally 
a quantity of sabulous matter, which forms the acertmlus cerebri ; this is composed 
ol phosphate and carbonate of lime, phosphate of magnesia and ammonia, with a 
little animal matter. These concretions are almost constant in their existence, 
and are found at all periods of life. When this body is solid, the sabulous matter 
is found upon its surface, and occasionally upon its peduncles. 

On the removal of the pineal body and adjacent portion of the pia mater, the corpora qua- 
dri^emina are exposed. 

1 he Corpora or Tubercula Quadrigemina (optic lobes) are four rounded emi¬ 
nences placed in pairs, two in front, two behind, and separated from one another 
by a crucial depression. They are situated immediately behind the third ventricle 
and posterior commissure, beneath the posterior border of the corpus callosum, and 
above the iter a tertio ad quartum ventriculum. The anterior pair, the nates, are 
the larger, oblong from before backwards, and of a gray color. The posterior 
pair, the testes, are hemispherical in form, and lighter in color than the preceding. 
r J hey are connected on each side with the thalamus opticus and commencement of 
the optic tracts, by means of two white prominent bands, termed brachia . Those 
connecting the nates with the thalamus, the brachia anterior a, are the larger, and 
pass obliquely outwards. Those connecting the testes with the thalamus, are called 
the brachia postenora . Both pairs, in the adult, are quite solid, being composed 
of white matter externally, and gray matter within. These bodies are larger in 
the lower animals than in man. In fishes, reptiles, and birds, they are only two 
in number, and called the optic lobes , from their connection with the optic nerves: 
and are hollow in their interior; but in mammalia they are four in number as in 
man, and quite solid. In the human foetus they are developed at a very early 
period, and form a large proportion of the cerebral mass; at first they are only two 
in number, as in the lower mammalia, and hollow in their interior. 

lliese bodies, from below, receive white fibres from the olivary fasciculus or 
fillet: they are also connected with the cerebellum, by means of a large white cord 
on each side, the processus ad testes , or superior peduncles of the cerebellum ; 
from the corpora quadrigemina, these tracts pass upwards to the thalami. 

flic Valve of Vimssens is a thin translucent lamina of medullary substance, 
stretched between the two processus e ccrebello ad testes; it covers in the canal 
leading from the third to the fourth ventricle, forming part of the roof of the lat¬ 
ter cavity. It is narrow in front, where it is connected with the testes ; and broader 
behind, at its connection with the vermiform process of the cerebellum. A slight 
elevated ridge, the fnenulum, descends upon the upper part of the valve from the 
corpora quadrigemina, and on either side of it may he seen the fibres of origin of 
the fourth nerve. Its lower half is covered by a thin transversely-grooved lobule 
of gray matter prolonged from the anterior border of the cerebellum; this is called 
the linguetta laminosa . 

The Corpora Geniculata are two small flattened oblong masses, placed on the 
outer side of the corpora quadrigemina, and on the under and back part of each 
optic thalamus, and are named from their position, corpus gcnieulatum externum 
aud internum . They are placed one on the outer and one on the inner side of 
each optic tract. In this situation, the optic tract may be seen dividing into two 
bands, one of which is connected with the external geniculate body and nates, the 
other being connected with the internal geniculate body and testis. 

Structure of the Cerebrum . The white matter of each hemisphere consists of 
three kinds of fibres. 1. Diverging or peduncular fibres, which connect the liemi- 
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sphere with the cord and medulla oblongata. 2. Transverse commissural fibres, 
which connect together the two hemispheres, 8. Longitudinal commissural fibres, 
which connect distant parts of the same hemisphere. 

The diverging or peduncular fibres consist of a main body and of certain acces¬ 
sory fibres. The main body originate in the columns of the cord and medulla 
oblongata, and enter the cerebrum through the crus cerebri, where they are 
arranged in two bundles, separated by the locus niger. Those fibres which form 
the inferior or fasciculated portion of the crus are derived from the pyramid, and 
ascending, pass mainly through the centre of the striated body; those on the oppo¬ 
site surface of the crus, which form the tegmentum, are derived from the posterior 
pyramid and fasciculi teretes ; ascending, they pass, some through the under part of 
the thalamus, and others through both thalamus and corpus striatum, decussating 
in these bodies with each other and with the fibres of the corpus callosum. The 
optic thalami also receive accessory fibres from the processus ad testes , the olivary 
fasciculus, the corpora quadrigemina, and corpora geniculata. Some of the 
diverging fibres end in the cerebral ganglia, whilst others pass through and receive 
additional fibres from them, and, as they emerge, radiate into the anterior, middle, 
and posterior lobes of the hemisphere, decussating again with the fibres of the 
corpus callosum, before passing to the convolutions. 

The transverse commissural fibres connect together the two hemispheres across 
the middle line. They are formed by the corpus callosum and the anterior and 
posterior commissures. 

The longitudinal commissural fibres connect together distant parts of the same 
hemisphere, the fibres being disposed in a longitudinal direction. They form the 
fornix, the tienia semicircularis, and peduncles of the pineal gland, the stria} longi- 
tudinales, the fibres of the gyrus fornicatus, and the fasciculus uncinatus. 

The Cerebellum. 

The cerebellum or little brain is that portion of the encephalon which is con¬ 
tained in the inferior occipital fossae. It is situated beneath the posterior lobes of the 
cerebrum, from which it is separated by the tentorium. Its average weight in the 
male is 5oz. 4drs. It attains its maximum weight between the twenty-fifth and 
fortieth years; its increase in weight after the fourteenth year being relatively 
greater in the female than in the male. The proportion between the cerebellum 
and cerebrum is, in the male, as 1 to 8^, and in the female, as 1 to 8J. In the 
infant it is proportionally much smaller than in the adult, the relation between 
them being, according to Chaussier, between 1 to 13 and 1 to 26 ; by Cruveilhier 
it was found to be 1 to 20. In form the cerebellum is oblong, flattened from 
above downwards, its greatest diameter being from side to side. It measures 
from three and a half to four inches transversely, from two to two and a half 
inches from before backwards, being about two inches thick in the centre, and 
about six lines at its circumference, the thinnest part. It consists of gray and 
white matter, the former, darker than that of the cerebrum, occupies the surface; 
the latter, the interior. The surface of the cerebellum is not convoluted like the 
cerebrum, but traversed by numerous curved furrows like sidci, which vary in depth 
at different parts, and correspond to the intervals between the lamime of which its 
exterior is composed. 

Its upper surface (Fig. 247) is somewhat elevated in the median line, and depressed 
towards its circumference ; it consists of two lateral hemispheres, connected together 
by an elevated median portion or lobe, the superior vermiform process. The 
median lobe is the fundamental part, and in some animals, as fishes and reptiles, 
the only part which exists, the hemispheres being additions, and attaining their 
maximum in man. The hemispheres are separated in front by a deep notch, the 
incisura cerebelli anterior, which encircles tlu* corpora quadrigemina behind; they 
are also separated by a similar notch behind, the incisura cerebelli posterior , in 
which is received the upper part of the falx cerebelli. The superior vermiform 
process, or upper part of the median lobe of the cerebellum, extends from the notch 
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on the anterior to that on the posterior border. It is divided into three lobes: the 
hbulus centralis , a small lobe, situated in the ineisura anterior ; the monticulm 
cembelli , the central projecting part of the process ; and the eomnimura simplex, 
a small lobe near the ineisura posterior. 


Fig. 247.—Upper Surface of the Cerebellum. 



The under surface of the cerebellum (Fig. 248) is subdivided into two well-marked 
convex lateral hemispheres by a depression, the valley, which extends from before 
backwards in the middle line. The lateral hemispheres are lodged in the inferior 
Occipital fossae; the median depression, or valley, receives the back part of the 
medulla oblongata, is broader in the centre than at either extremity, and has, pro¬ 
jecting from its floor, part of the median lobe of the cerebellum, called the inferior 
vermiform process. The parts entering into the composition of this body are, 


Fig. 218.—Under Surface of the Cerebellum. 



from behind forwards, the commissura brevis, situated in the ineisura posterior; 
in front of this, a laminated conical projection, the pyramid; more anterior, a 
larger eminence, the uvula ; placed between the two rounded lobes which occupy 
the sides of the valley, the amygdalae; and connected with them by a commissure 
of gray matter, indented on the surface, and called th v furrowed band. In front 
of the uvula is the nodulus; it is the anterior pointed termination of the inferior 
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vermiform process, and projects into the cavity of the fourth ventricle; it has been 
named bv Malacarne the laminated tubercle . On each side of the nodule is a 
thin layer of white substance, attached externally to the flocculus, and internally 
to the nodule, and to a corresponding part on the opposite side ; they form to- 
gether the posterior medullary'velum, or commissure of the flocculus. They are 
usually covered in and concealed by the amygdalae, and cannot be seen until these 
are drawn aside. This hand is of a semilunar form on each side, its anterior 
margin being free and concave, its posterior being attached just in front of the 
furrowed band. Between it and the nodulus and uvula behind, is a deep fossa, 
called the swallow's nest (nulus hiruntlinis). 

Lobes of the Cerebellum. Each hemisphere is divided into an upper and a 
lower portion by the great horizontal fissure, which commences in front at the 
pons, and passes horizontally round the free margin of either hemisphere, back¬ 
wards to the middle line. From this primary fissure numerous secondary fissures 
proceed, which separate the cerebellum into lobes. 

Upon the upper surface of either hemisphere there are two lobes, separated from 
each other by a fissure. These are the anterior or square lobe, which extends as 
far back as the posterior edge of the vermiform process, and the posterior or semi¬ 
lunar lobe, which passes from the termination of the preceding to the great hori¬ 
zontal fissure. 

Upon the under surface of either hemisphere there are five lobes, separated by 
sulci ; these are from before backwards ; the flocculus or subpeduncular lobe , a 
prominent tuft, situated behind and below the middle peduncle of the cerebellum; 
its surface is composed of gray matter, subdivided into a few small laminae ; it is 
sometimes called the pneumogastric lobule , from being situated behind the pneu- 
mogastric nerve. The amygdala or tonsil is situated on either side of the great 
median fissure or valley, and projects into the fourth ventricle. The digastric 
lobe is situated on the outside of the tonsil, being connected in part with the 
pyramid. Behind the digastric is the slender lobe , which is connected with the 
back part of the pyramid and the commissura brevis; and most posteriorly is the 
inferior posterior lobe , which also joins the commissura brevis in the valley. 

Structure of the Cerebellum . If a vertical section is made through either liemi- 


Fig. —Vertical Section of the Cerebellum. 



sphere of the cerebellum, 
midway between its centre 
and the superior vermiform 
process, it will be found to 
consist of a central stem of 
white matter, which con¬ 
tains in its interior a den¬ 
tate body. From the sur¬ 
face of each hemisphere, a 
series of plates of medul¬ 
lary matter are detached, 
which, covered with gray 
matter, form the lamina; 
and from its anterior part 
arise three large processes 
or peduncles, superior, 
middle, and inferior, by 
which it is connected with 
the rest of the encephalon. 

The Lamina* arc about 


ten or twelve in number, including those on both surfaces of the organ, those 
in front being detached at a right angle, and those behind at an acute angle; as 
each lamina proceeds outwards, other secondary laminae are detached from it, and, 
from these, tertiary lamime. The arrangement thus described gives to the cut 
surface of the organ a foliated appearance, to which the name arbor vitce has been 
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given. Each lamina consists of white matter, covered externally by a layer of 
gray substance. 

The white matter of each lamina is derived partly from the central stem; in 
addition to which white fibres pass from one lamina to another. 

The gray matter resembles somewhat the cortical substance of the convolu¬ 
tions, consisting of two layers, the external one, soft and of a grayish color, the 
internal one, firmer and of a rust color. 

The Corpus Dentatum, or Ganglion of the Cerebellum , is situated a little to 
the inner side of the centre of the stem of white matter. It consists of an open 
hag or capsule of gray matter, the section of which presents a gray dentated out¬ 
line, being open at its anterior part. It is surrounded by white fibres; white 
fibres are also contained in its interior, which issue from it to join the superior 
peduncles. 

The Peduncles of the cerebellum, superior, middle, and inferior, serve to con¬ 
nect it with the rest of the encephalon. 

The Superior Peduncles {Processus e Cerebello ad Testes) connect the cere¬ 
bellum with the cerebrum ; they pass forwards and upwards to the testes, beneath 
which they ascend to the crura cerebri and optic thalami, forming part of the 
diverging cerebral fibres: each peduncle forms part of the lateral boundary of the 
fourth ventricle, and is connected with its fellow of the opposite side by the valve 
of Vieussens. Behind, it is continuous with the folia of the inferior vermiform 
process, and with the white fibres in the interior of the corpus dentatum. Beneath 
the corpora quadrigemina, the innermost fibres of each peduncle decussate with 
each other, so that some fibres from the right half of the cerebellum are continued 
to the left half of the cerebrum. 

The Inferior Peduncles (Processus ad Medullam) connect the cerebellum with 
the medulla oblongata. They pass downwards, to the back part of the medulla, 
and form part of the restiform bodies. Above, the fibres of each process are con¬ 
nected chiefly with the laminae, on the upper surface of the cerebellum ; and below, 
they are connected with all three tracts of the half of the medulla, and, through 
these, with the corresponding half of the cord, excepting the posterior median 
columns. 

The Middle Peduncles (Processus ad Pont cm), the largest of the three, connect 
together the two hemispheres of the cerebellum, forming their great transverse 
commissure. They consist of a mass of curved fibres, which arise in the lateral 
parts of the cerebellum, and pass across to the same points on the opposite side. 
They form the transverse fibres of the pons Yarolii. 

Fourtii Ventricle. 

The fourth ventricle, or ventricle of the cerebellum, is the space between the 
posterior surface of the medulla oblongata and pons in front, and the cerebellum 
behind. It is lozenge-shaped, being contracted above and below, and broadest 
across its central part. It is bounded laterally by the processus e cerebello ad 
testes above, and by the diverging posterior pyramids and restiform bodies below. 

The roof is arched ; it is formed by the valve of Vieussens and the under sur¬ 
face of the cerebellum, which presents in this situation four small eminences or 
lobules, two occupying the median line, the Modulus and uvula, the remaining two 
the amygdalae, being placed on either side of the uvula. 

The anterior boundary, or floor, is formed by the posterior surface of the me¬ 
dulla oblongata and pons. In the median line is seen the posterior median fissure; 
it becomes gradually obliterated above, and terminates below in the point of the 
calamus scriptorius, formed by the convergence of the posterior pyramids. At 
this point is the orifice of a short canal terminating in a cul-de-sac, the remains of 
the canal which extends in foetal life through the centre of the cord. On each 
side of the median fissure are two slightly convex longitudinal eminences, the 
fasciculi teretes; they extend the entire length of the floor, being indistinct below 
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and of a grayish color, but well marked and whitish above. Each eminence con¬ 
sists of fibres derived from the lateral tract and restiform body, which ascend to the 
cerebrum. Opposite the crus cerebelli, on the outer side of the fasciculi terete®, is 
a small eminence of dark gray substance, which presents a bluish tint through the 
thin stratum covering it; this is called the locus cwuleus; and a thin streak of the 
same color continued up from this on either side of the fasciculi teretes, as far 
as the top of the ventricle, is called the temia violacea. The lower part of the 
floor of the ventricle is crossed by several white transverse lines, lincce transverse; 
they emerge from the posterior median fissure; some enter the crus cerebelli, 
others enter the roots of origin of the auditory nerve, whilst some pass upwards 
and outwards on the floor of the ventricle. 

The Lining Membrane of the fourth ventricle is continuous with that of the 
third, through the aqueduct of Sylvius, and its cavity communicates below with 
the subarachnoid space of the brain and cord, through an aperture in the layer of 
pia mater extending between the cerebellum and medulla oblongata. Laterally, 
this membrane is reflected outwards a short distance between the cerebellum anti 
medulla. 

The Choroid Plexuses of the fourth ventricle are two in number: they are 
delicate vascular fringes, which project into the ventricle on each side, passing 
from the point of the inferior vermiform process to the outer margin of the resti- 
form bodies. 

The Gray Matter in the floor of the ventricle consists of a tolerably thick 
stratum, continuous below with the gray commissure of the cord, and extending 
up as high as the aqueduct of Sylvius, besides some special deposits connected 
with the roots of origin of certain nerves. In the upper half of the ventricle is 
a projection situated over the nucleus, from which the sixth and facial nerves 
take a common origin. In the lower half are three eminences on each side for 
the roots of origin of the eighth and ninth nerves. 


Cranial Nerves. 


r PIlE Cranial Nerves, nine in number on each .side, include all those which arise 
“*■ from some part of the cerebro-spinal centre, and are transmitted through 
oraraina in the base of the cranium. They have been named numerically, 
according to the order in which they pass out of this cavity. Their names are 
also derived from the part to which each is distributed, or from the special func¬ 
tion appropriated to each. Taken in their order, from before backwards, they are 
as follows : 


7th. 


8th. 


1st. Olfactory. 

2d. Optic. 

3d. Motores oculorum. 

4th. Pathetic. 

5th. Trifacial, Trigemini. 

6th. Abducentes. 9th. 

The cranial nerves may be subdivided into three groups, according to the pecu¬ 
liar function possessed by each, viz., nerves of special sense ; nerves of motion ; 
and compound nerves, that is, the function of which is both motor and sensitive. 
These groups may be thus arranged :— 

1. Nerves of Special Sense . 2. 

1st. Olfactory. 8d. 

2d. Optic. 4th. 

7th. Auditory (Portio mollis). 6th. 

7th. 

9th. 

3. Compound Nerves . 

5th. Trifacial. 

{ Glosso-pharyngeal. 

Pneumogastric. 

Spinal accessory. 

All the cranial nerves are connected to some part of the surface of the brain. 
This is termed their superficial or apparent origin . But the fibres may, in all 
cases, be traced deeply into the substance of the organ. This would form their 
deep or real origin . 

1. Nerves of Special Sense. 

Olfactory Nerve. 


( Facial (Portio dura). 

| Auditory (Portio mollis). 

( 01 c>sso-|)haryngea 1. 

< Pneumogastric, or Par vagum. 
( Spinal accessory. 

Hypoglossal. 


Nerves of Motion. 
Motores oculoruui. 
Pathetic. 
Ahducentes. 

Facial (Portio dura). 
Hypoglossal. 


The First, or Olfactory Nerve, the special nerve of the sense of smell, may 
be regarded as a portion of the cerebral substance, pushed forward in direct rela¬ 
tion with the organ to which it is distributed. It arises by three roots. 

The external or long root , is a narrow, white, medullary band, which passes out¬ 
wards across the fissure of Sylvius, into the substance of the middle lobe of the 
cerebrum. Its deep origin may be traced to the corpus striatum, 1 the superficial 
fibres of the optic thalamus, 2 the anterior commissure, 3 and the convolutions of the 
island of Reil. 

The middle or gray root, arises from the papilla of gray matter (caruncula mam- 
millaris), imbedded in the anterior lobe. This lobe is prolonged into the nerve from 
the adjacent part of the brain, and contains white fibres in its interior, which are 
connected with the corpus striatum. 

The internal, or short root , is composed of white fibres, which arise from the 


1 Vicussens, Winslow, Monro. Mayo. 2 Valentin. 3 Cruveilhier. 
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inner and back part of the anterior lobe, being connected, according to Foville, 
with the longitudinal fibres of the gyrus fornicatus. 

These three roots unite and form a flat band, narrower in the middle than at either 
extremity, and its section is of a somewhat prismoid form. It is of soft texture and 
contains a considerable amount of gray matter in its substance. As it passes for¬ 
wards, it is contained in a deep sulcus between two convolutions, lying on the 
tinder surface of the anterior lobe, on either side of the longitudinal fissure, and is 
retained in position by the arachnoid membrane which covers it. On reaching the 
cribriform plate of the ethmoid bone, it expands into an oblong mass of gravish- 
white substance, the olfactory bulb. From the under part of this bulb are given 
off numerous filaments, about twenty in number, which pass through the cribriform 
foramina, and are distributed to the mucous membrane of the nose. Each fila¬ 
ment is surrounded by a tubular prolongation from the dura mater and pia mater, 
the former being lost on the periosteum lining the nose; the latter, in the neuri¬ 
lemma of the nerve. The filaments, as they enter the nares, are divisible into 
three groups, an inner group, larger than those on the outer wall, spread out over 
the upper third of the septum ; a middle set, confined to the roof of the nose; and 
an outer set, which are distributed over the superior and middle turbinated bones, 
and the surface of the ethmoid in front of them. As the filaments descend, they 
unite in a plexiform network, and become gradually lost in the lining membrane 
Their mode of termination is unknown. 


Fig, 250.—The Optic Nerves and Optic 
Tracts. 


The olfactory differs in structure from other nerves, in containing gray matter 
in its interior, being soft and pulpy in structure, and destitute of neurilemma. Its 
filaments are deficient in the white substance of Schwann, are not divisible into 
fibrilbe, and resemble the gelatinous fibres in being nucleated, and of a finely 
granular texture. 

Optic Nerve. 

The Second, or Optic Nerve, the special nerve of the sense of sight, is 
distributed exclusively to ilie eyeball. The nerves of opposite sides are con¬ 
nected together at the commissure; and from 
the back of the commissure they may fie 
traced to the brain, under the name of the 
optic tracts. 

The optic tract , at its connection with the 
brain, divides into two bands which are con¬ 
tinued into the optic thalami, the corpora 
geniculata, and the corpora quadrigemina. 
The fibres of origin from the thalamus may 
he traced partly from its surface, and partly 
from its interior. From this origin the tract 
winds obliquely across the under surface of 
the crus cerebri, in the form of a flattened 
band, destitute of neurilemma, and is attached 
to it by its anterior margin. It now assumes 
a cylindrical form, and as it passes forwards, 
is connected with the tuber cinereura and la¬ 
mina cinerea, from both of which it receives 
fibres. According to Foville, it is also con¬ 
nected with the taenia semicircularis, and the 
anterior termination of the gyrus fornicatus. It finally joins with the nerve of 
the opposite side to form the optic commissure. 

I lie commissure , somewhat quadrilateral in form, rests upon the olivary pro¬ 
cess of the sphenoid bone, being bounded, in front, by the lamina cinerea; be¬ 
hind, by the tuber cinereum ; on either side, by the substantia perforata antica. 
V ithin the commissure, the optic nerves of the two sides undergo a partial 
decussation. I he fibres which form the inner margin of each tract are continued 
across from one to the other side of the brain, and have no connection with the 
optic nerves. r l hese may be regarded as commissural fibres between the thalami 



OPTIC; AUDITORY; THIRD. 


477 


of opposite sides. Some fibres are continued across the anterior border of the 
chiasma, and connect the optic nerves of the two sides, having no relation with 
the optic tracts. They may be regarded as commissural fibres between the two 
retime. The outer fibres of each tract are continued 
into the optic nerve of the same side. The central 
fibres of each tract are continued into the optic nerve 
of the opposite side, decussating in the commissure 
with similar fibres of the opposite tract. 

The optic nerves arise from the fore part of the 
commissure, and, diverging from one another, become 
rounded in form, firm in texture, and are inclosed in 
a sheath derived from the arachnoid. As each nerve 
passes through the corresponding optic foramen, it receives a sheath from the 
dura mater; and as it enters the orbit, this sheath subdivides into two layers, one 
of which becomes continuous with the periosteum of the orbit; the other forms a 
sheath for the nerve, and becomes lost■ jn the sclerotic. The nerve passes through 
the cavity of the orbit, pierces the sclerotic and choroid coats at the back part of 
the eyeball, a little to the nasal side of its centre, and expands into the retina. A 
small artery, the arteria centralis retime, perforates the optic nerve a little behind 
the globe, and runs along its interior in a tubular canal of fibrous tissue. It sup¬ 
plies the internal surface of the retina, and is accompanied by corresponding veins. 

Auditory Nerve. 

The Auditory Nerve (portio mollis of the seventh pair) is the special nerve 
of the sense of hearing, being distributed exclusively to the internal ear. The 
hard portion of the seventh pair (portio dura), or facial nerve, is the motor nerve 
of the face. It will be described with the motor cranial nerves. 

The auditory nerve arises from numerous white striae, the lines? transverse, 
which emerge from the posterior median fissure in the anterior wall, or floor, of 
the fourth ventricle. It is also connected with the gray matter of the medulla, 
which corresponds to the locus cacruleus. According to Fovillc, the roots of this 
nerve are connected, on the under surface of the middle peduncle, with the gray 
substance of the cerebellum, with the flocculus, and with the gray matter at the bor¬ 
ders of the calamus scrip tori us. The nerve winds round the rcstiform body, from 
which it receives fibres, and passes forwards across the posterior border of the crus 
cerebelli, in company with the facial nerve, from which it is partially separated by 
a small artery. It then enters the meatus auditorius, in company with the facial 
nerve, and, at the bottom of the meatus, divides into two branches, cochlear and 
vestibular. The auditory nerve is very soft in texture (hence the name, portio 
moUis)y destitute of neurilemma, and, within the meatus, receives one or two fila¬ 
ments from the facial. 

2. The Motor Cranial Nerves. 

Third or Motor Oculi Nerve. 

The Third Nerve {Motor Oculi) is the chief motor nerve of the muscles of 
the eyeball. It is a rather large nerve, of rounded form and firm texture, having 
its apparent origin from the inner surface of the crus cerebri, immediately in front 
of the pons Varolii. 

The deep origin may be traced into the substance of the crus, where some of 
its fibres are connected with the locus niger; others run downwards, among the 
longitudinal fibres of the pons; whilst others ascend, to be connected with the 
tubercula quadrigemina and valve of Yieussens. According to Stilling, the 
fibres of the nerve pierce the peduncle and locus niger, and arise from a gray 
nucleus in the floor of the aqueduct of Sylvius. On emerging from the brain, it 
is invested in a sheath of pia mater, and inclosed in a prolongation from the 
arachnoid. It then pierces the dura mater on the outer side of the anterior 
clinoid process, where its serous covering is reflected from it, and passes along 
the outer wall of the cavernous sinus, above the other orbital nerves, receiving 


Fig. 251.—Course of the Fibres 
in the Optic Commissure. 
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in its course one or two filaments from the cavernous plexus of the sympathetic. 
It then divides into two branches, which enter the orbit through the sphenoidal 

fissure, between the two 
Fig. 252.—Nerves of the Orbit. Seen from above. heads of the External rec¬ 

tus muscle. On passing 
through this fissure, this 
nerve is placed below the 
fourth, and the frontal and 
lachrymal branches of the 
ophthalmic nerve. 

The superior division , 
the smaller, passes inwards 
across the optic nerve, and 
supplies the Superior rectus 
and Levator palpebrau 
The inferior division , 
the larger, divides into 
three branches. Otic passes 
beneath the optic nerve to 
the Internal rectus; another 
to the inferior rectus; and 
the third, the largest of the 
three, passes forwards be¬ 
tween the Inferior and Ex¬ 
ternal recti, to the Inferior 
oblique. From the latter, a 
short, thick branch is given 
oft* to the lower part of the 
lenticular ganglion, form¬ 
ing its inferior root, as well 
as two filaments to the In¬ 
ferior rectus. All these 
branches enter the muscles 
on their ocular surface. 
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Fourth Nerve. 

The Fourth, or Trochlear nerve, is the smallest of the cranial nerves. It 
ai i>es from the upper part of the valve of \ ieussens, immediately behind the testis, 
and divides, beneath the corpora quadrigemina, into two fasciculi; the anterior ont* 
arising from a nucleus of gray matter, close to the middle line of the floor of the 
aqueduct of Sylvius; the posterior one from a gray nucleus, at the upper part of the 
tloor of the fourth ventricle, close to the origin of the fifth nerve. The two nerves 
are connected together at their origin, by a transverse hand of white fibres, which 
mosses the surface of the velum. The nerve winds round the outer side of the 
crus cerebri, immediately above the pons Varolii, pierces the dura mater in the 
iec »oidet ot the tentorium cerehelli, near the posterior cliuoid process, above the 
oval opening for the fifth nerve, and passes forwards through the outer wall of the 
cavernous sinus, below the third; but as it enters the orbit, through the sphe¬ 
noidal fissure, it becomes the highest of all the nerves. In the orbit, it passes 
inwards, above the origin of the Levator palpebr®, and finally enters the orbital 
Burface of the Superior oblique muscle. 

In the outer wall of the cavernous sinus, this nerve receives some filaments from 
the carotid plexus of the sympathetic. It is not unfrequcntly blended with the 
ophthalmic division of the filth ; and occasionally gives off a branch to assist iu 
the formation of the lachrymal nerve. It also gives off a recurrent branch, which 
p.^ses >ackwards between the layers of the tentorium, dividing into two or three 
filaments, which may be traced as far back as the wall of the lateral sinus. 
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Sixth Nerve. 

The Sixth Nerve (Abducent) takes its apparent origin by several filaments 
from the constricted part of the corpus pyratnidale, close to the pons, or from the 
lower border of the pons itself. 

The deep origin of this nerve has been traced by Mayo, between the fasciculi 
of the corpus pyramidalc, to the posterior part of the medulla, where Stilling 
has shown its connection with a gray nucleus in the floor of the fourth ventricle. 
The nerve pierces the dura mater, immediately below the posterior clinoid pro¬ 
cess, lying in a groove by the side of the body of the sphenoid bone. It passes 
forwards through the cavernous sinus, lying on the outer side of the internal 
carotid artery, where it is joined by several filaments from the carotid plexus, by 
one from Meckel s ganglion (Hock), and another from the ophthalmic nerve. It 
enters the orbit through the sphenoidal fissure, and lies above the ophthalmic 
vein, from which it is separated by a lamina of dura mater. It then passes be¬ 
tween the two heads of the External rectus, and is distributed to that muscle on 
its ocular surface. « 


Fig. 253.—Nerves of the Orbit and Ophthalmic Ganglion. Side view. 



The above-mentioned nerves, as well as the ophthalmic division of the fifth, as they 
pass to the orbit, bear a certain relation to each other in the cavernous sinus, at 
the sphenoidal fissure, and in tin* carity of the orbit, which will be now described. 

In the Cavernous Sinus, the third, fourth, and ophthalmic division of the fifth, 
are placed in the dura mater, forming the outer wall of the sinus, in numerical 
order, both from above downwards, and from within outwards, 'flic sixth nerve 
lies at the outer side of the internal carotid artery. As these nerves pass forwards 
to the sphenoidal fissure, the third and fifth nerves become divided, and the sixth 
approaches the rest; so that their relative position becomes considerably changed. 

In the Sphenoidal Fissure, the fourth, and the frontal and lachrymal divisions 
of the ophthalmic, lie upon the same plane, the former being the most internal, the 
hitter external; and they enter the cavity of the orbit above the muscles. The 
remaining nerves enter that cavity between the two heads of the External rectus. 
The superior division of the third is tin* highest; beneath this, the nasal branch 
of the fifth ; then the inferior division of the third; and the sixth lowest of all. 

In the Orbit , the fourth, and the frontal and lachrymal divisions of the ophthalmic, 
he on the same plane immediately beneath the periosteum, the fourth nerve being 
internal and resting on the Superior oblique, the frontal resting on the Levator 
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palpebrae, and the lachrymal on the External rectus. Next in order conies the 
superior division of the third nerve, lying immediately beneath the Superior rectus 
and then the nasal division of the fifth crossing the optic nerve from the outer to 
the inner side of this cavity. Beneath these is found the optic nerve, surrounded 
in front by the ciliary nerves, and having the lenticular ganglion on its outer 
side, between it and the External rectus. Below the optic is the inferior division 
of the third, and the sixth, which lies on the outer side of the cavity. 

Facial Nerve. 

The Facial Nerve, portio dura or hard portion of the seventh pair, is the motor 
nerve of the face. It arises from the lateral tract of the medulla oblongata, in the 
groove between the olivary and restiform bodies. Its deep origin may be traced to 
the floor of the fourth ventricle, where it is connected with the same nucleus as the 
sixth nerve. This nerve is situated a little nearer to the middle line than the 
portio mollis, close to the lower border of the pons Varolii, from which some of 
its fibres are derived.’ 

Connected with this nerve, and lying between it and the portio mollis, is 
a small fasciculus (portio inter duram et mollem of Wrisberg). This accessory 
portion arises from the lateral column of the cord. 

The nerve passes forwards and outwards upon the crus cerebclli, and enters the 

internal auditory meatus with 
the auditory nerve. Within 
the meatus, the facial nerve 
lies first to the inner side of, 
and then in, a groove upon 
the auditory nerve, and is con¬ 
nected to it by one or two fila¬ 
ments. 

At the bottom of the mea¬ 
tus, it enters the aqmeduetus 
Fallopii, and follows the ser¬ 
pentine course of that canal 
through the petrous portion of the temporal bone, from its commencement at the 
internal meatus to its termination at the stylo-mastoid foramen. It is at first 
directed outwards towards the hiatus Fallopii, where it forms a reddish gangliform 
swelling (intumescentia gangliformis), and is joined by several nerves; bending 
suddenly backwards, it runs in the internal wall of the cavity of the tympanum, 
above the fenestra ovalis, and at the back of this cavity passes vertically down¬ 
wards to the stvlo-mastoid foramen. 

On emerging from this aperture, it runs forwards in the substance of the parotid 
gland, crosses the external jugular vein and external carotid artery, and divides 
behind the ramus of the lower jaw into two primary branches, tcmporo-facial and 
cervico-facial, from which numerous offsets are distributed over the side of the head, 
face, and upper part of the neck, supplying the superficial muscles in this region. 

The communications of the facial nerve may be thus arranged:— 

In the internal auditory meatus, . With the auditory nerve. 

With Meckel’s ganglion by the large pe¬ 
trosal nerve. 

With the otic ganglion by the small pe¬ 
trosal nerve. 

With the sympathetic on the middle me¬ 
ningeal by the external petrosal nerve. 
With the pneumogastric. 

“ glosso-pharyngeal. 

u carotid plexus. 

“ auricular is magnus. 

u auriculo-temporal. 

On the face, .... With the three divisions of the fifth. 


In the aqmeduetus Fallopii, 


At its exit from the stylo-mastoid 
foramen, . 


Fig. 25-1.—The Course and Connections of the Facial Nerve 
in the Temporal Bone. 
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In the internal auditory meatus, some minute filaments pass between the facial 
aud auditory nerves. 

Opposite the hiatus Fallopii, the gangliforra enlargement on the facial nerve 
communicates, by means of the large superficial petrosal nerve, with Meckel's 
ganglion : by a filament from the smaller superficial petrosal, with the otic gan¬ 
glion ; and by the external superficial petrosal with the sympathetic filaments 
accompanying the middle meningeal artery (Bidder). From the gangliforra 
enlargement, according to Arnold, a twig is sent back to the auditory nerve. 

At its exit from the stylo-mastoid foramen, it sends a twig to the pneumogastric, 
another to the glosso-pharyngeal nerve, and communicates with the carotid plexus 
of the sympathetic, with the great auricular branch of the cervical plexus, with 
the aurieulo-temporal branch of the inferior maxillary nerve in the parotid gland, 
and on the face with the terminal branches of the three divisions of the fifth. 


Branches of Distribution. 


Within aquaeductus Fallopii, -f }J ,n l Mn ' c - 

1 1 ( Chorda tympani. 

At exit from stylo-mastoid f Posterior auricular, 
foramen, . . < D.gastr.c. 


On the face, 


( Stylo-hyoid. 

| Temporal. 

Tcmporo-facial. Malar. 

(Infraorbital. 

( Supramaxillary. 
Cervico-facial. \ Inframaxillary. 

( Cervical. 


The Tympanic Branch is a small filament, which supplies the Stapedius muscle. 
It arises from the nerve opposite the pyramid. 

The Chorda Tympani is given off from the facial as it passes vertically down¬ 
wards at the hack of the tympanum, about a quarter of an inch before its exit 
from the stylo-mastoid foramen. It ascends from below upwards in a distinct 
canal, parallel with the aqiueductus Fallopii, and enters the cavity of the tym¬ 
panum through an opening between the base of the pyramid and the attachment 
of the membrana tympani. and becomes invested with mucous membrane. It 
passes forwards through the cavity of the tympanum, between the handle of the 
malleus and vertical ramus of the incus, to its anterior inferior angle, and emerges 
from that cavity through a distinct foramen at the inner side of the Glasserian 
fissure. It then descends between the two Pterygoid muscles, and meets the 
gustatory nerve at an acute angle; after communicating with this nerve, it 
accompanies it to the submaxillary gland; it then joins the submaxillary ganglion, 
and terminates in the Lingualis muscle. 

The Posterior Auricular Nerve arises close to the stylo-mastoid foramen, and 
passes upwards in front of the mastoid process, where it is joined by a filament 
from the auricular branch of the pneumogastric, and communicates with the deep 
branch of the auricular is magnus; as it ascends between the meatus and the mas¬ 
toid process it divides into two branches. The auricular branch supplies the Re- 
trahens aurem, and the integument at the back part of the auricle. The occipital 
branch , the larger, passes backwards along the superior curved line of the occi¬ 
pital bone, and supplies the occipital portion of the Occipito-frontalis and the 
integument. 

The Stylo-hyoid is a long slender branch, which passes inwards, entering the 
Stylo-hyoid muscle about its middle; it communicates with the sympathetic fila¬ 
ments on the external carotid artery. 

The Digastric Branch usually arises by n common trunk with the preceding: 
it divides into several filaments, which supply the posterior belly of the Digastric; 
one of these perforates that muscle to join the glosso-pharyngeal nerve. 
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The Temvorof(trial, the larger of the two terminal branches, passes upwards 
and forwards through the parotid gland, across the neck of the condyle of the 
jaw. being connected in this situation with the auriculo-temporal branch of the 
inferior maxillary nerve, and divides into branches, which are distributed over 
the temple and upper part of the face; these may be divided into three sets, tem¬ 
poral, malar, and infraorbital. 

The temporal branches cross the zygoma to the temporal region, supplying 
the Attrahens aurem and the integument, and join with the temporal branch of 
the superior maxillary, and with the auriculo-temporal branch of the inferior 
maxillary. The more anterior branches supply the frontal portion of the Occipito- 


Fig. ‘250.—The Nerves of ihc Scalp, Face, and Side of the Neck. 



frontalis, and the Orbicularis palpebrarum muscle, joining with the supraorbital 
branch of the ophthalmic. 

The malar branches pass across the malar bone to the outer angle of the orbit, 
where they supply the Orbicularis and Corrugator supercilii muscles, joining with 
filaments from the lachrymal and supraorbital nerves; others supply the lower 
eyelid, joining with filaments of the malar branches of the superior maxillary 
nerve. 

The infraorbital , of larger size than the rest, pass horizontally forwards to 
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be distributed between the lower margin of the orbit and the mouth. The super¬ 
ficial branch's run beneath the skin and above the superficial muscles of the 
face, which they supply, being distributed to the integument and hair follicles; 
some supply the lower eyelid and Pyramidalis nasi, joining, at the inner angle 
nf the orbit, with the infra trochlear and nasal branches of the ophthalmic. The 
deep branches pass beneath the Levator lahii superioris, supply it and the Levator 
anguli oris, and form a plexus (infraorbital) by joining with the infraorbital branch 
of the superior maxillary nerve. 

The Ccrvico-facial, the other division of the facial nerve, passes obliquely 
downwards and forwards through the parotid gland, where it is joined by branches 
from the great auricular nerve; opposite the angle of the lower jaw it divides into 
branches, which are distributed on the lower half of the face and upper part of 
the neck. These may be divided into three sets, buccal, supramaxillary, and 
inframaxilla ry. 

The buccal branches cross the Masseter muscle, join the infraorbital branches 
of the cervico-facial division of the nerve, and with filaments of the buccal branch 
of the inferior maxillary nerve. They supply the Buccinator and Orbicularis 
oris. 

The supramaxillary branches pass forwards beneath the Platysma and De¬ 
pressor anguli oris, supplying the muscles and the integument of the lip and chin, 
anastomosing with the mental branch of the inferior dental nerve. 

The inframaxillary branches run forward beneath the Platysma, ami form a 
series of arches across the side of the neck over the suprahyoid region. One of 
these branches descends vertically to join with the superficial cervical nerve 
from the cervical plexus; others supply the Platysma and Levator lahii supe¬ 
rioris. 

Ninth or Hypoglossal Nerve. 

The Ninth or Hypoglossal Nerve is the motor nerve of the tongue. It 
arises by several filaments, from ten to fifteen in number, from the groove between 
the pyramidal and olivary bodies, in a continuous line with the anterior roots of 
the spinal nerves. According to Stilling, these roots may be traced to a gray 
nucleus in the floor of the medulla oblongata, between the posterior median furrow 
and the nuclei of the glosso-pharyngeal and vagus nerves. The filaments of this 
nerve are collected into two bundles, which perforate the dura mater separately, 
opposite the anterior condyloid foramen, and unite together after their passage 
through it. The nerve descends almost vertically downwards to a point corre¬ 
sponding with the angle of the jaw. It is at first deeply seated beneath the 
internal carotid and jugular vein, and intimately connected with the pneumogastric 
nerve; it then passes forwards between the vein and artery, and descending the 
neck, becomes superficial below the Digastric muscle. The nerve then loops 
round the occipital artery, and crosses the external carotid below the tendon of 
tlie Digastric muscle. It passes beneath the Mylo-hyoid muscle, lying between it 
and the Hvo-glossus, and is connected at the anterior border of the latter muscle 
with the gustatory nerve; it is then continued forwards into the Genio-hyo-glossus 
muscle as far as the tip of the tongue, distributing branches to its substance. 

The communicating branches of this nerve are with the 

Pneumogastric. First and second cervical nerves. 

Sympathetic. Gustatory. 

The communication with the pneumogastric takes place close to the exit of the 
nerve from the skull, numerous filaments passing between the hypoglossal and 
second ganglion of the pneumogastric, or both being united so as to form one 

mass. 

It communicates with the sympathetic opposite the atlas, by branches derived 
from the superior cervical ganglion, and in the same situation it is joined by the 
filament with the loop connecting the two first cervical nerves. 
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The communication with the gustatory takes place near the anterior border of 
the Ilyo-glossus muscle by numerous filaments, which ascend upon it. 

The branches of distribution are the 

De seen dens noni. Thyro-hvoid. 

Muscular. 

The Desccmlens Noni is a long slender branch, which quits the hypoglossal 
where it turns round the occipital artery. It descends obliquely across the sheath 
of the carotid vessels, and joins just below the middle of the neck, to form a loop 


Fij< 250.—Hypoglossal Nerve, Cervical Plexus, and their Branches. 



with the communicating branches from the second and third cervical nerves. 
From the convexity of this loop, branches pass forwards to supply the Sterno¬ 
hyoid, Sterno-thyroid, and both bellies of the Omo-hvoid. According to Arnold, 
another filament descends in front of the vessels into the chest, which joins the 
cardiac and phrenic nerves. The descendens noni is occasionally contained in the 
sheath of the carotid vessels, being sometimes placed over and sometimes beneath 
the internal jugular vein. 

The Thyro-hjfoid is a small branch, arising from the hypoglossal near the pos¬ 
terior border of the llyo-glossus ; it passes obliquely across the great cornu of the 
hyoid bone, and supplies the Thyro-hvoid muscle. 

'Phe Muscular Branches are distributed to the Stylo-glossus, Ilyo-glossus 
Genio-hyoid, and Genio-hyo-glossus muscles. At the under surface of the tongue, 
numerous slender branches pass upwards into the substance of the organ. 
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3. Compound Cranial Nerves. 

Fifth Nerve. 

The Fifth Nerve ( Trifacial , Trigeminus) is the largest cranial nerve, and is 
somewhat analogous to a spinal nerve, in its origin by two roots, and in the 
existence of a ganglion on its posterior root. The functions of this nerve are 
various. It is a nerve of special sense, of common sensation, and of motion. It is the 
nerve of the special sense of taste, the great sensitive nerve of the head and face, and 
the motor nerve of the muscles of mastication. It arises by two roots, a posterior 
larger or sensory, and an anterior smaller or motor root, its superficial origin is 
from the side of the pons \ arolii, a little nearer to its upper titan its lower 
border. The smaller root consists of three.or four bundles; in the larger, the 
bundles are more numerous, varying in number from seventy to a hundred: the 
two roots are separated from one another by a few of the transverse fibres of the 
pons. The deep origin of the larger, or sensory root, may be traced between the 
transverse fibres of the pons Varolii to the lateral tract of the medulla oblongata, 
immediately behind the olivary body. According to some anatomists, it is con¬ 
nected with the gray nucleus at the back part of the medulla, between the fasciculi 
teretes and restiform columns. By others, it is said to he continuous with the 
fasciculi teretes and lateral column of the cord; and, according to Foville, some 
of its fibres are connected with the transverse fibres of the pons; whilst others 
enter the cerebellum, spreading out on the surface of its middle peduncle. The 
motor root has been traced by Bell and Iietzius to he connected with the pyramidal 
body. The two roots of the nerve pass forwards through an oval opening in the 
dura mater, at the apex of the petrous portion of the temporal bone: here the 
fibres of the larger root enter a larger semilunar ganglion (Gasserian), while the 
smaller root passes beneath it without having any connection with it, and joins 
outside the cranium with one of the trunks derived from it. 

The Gasserian or Semilunar Ganglion is lodged in a depression near the 
apex of the petrous portion of the temporal bone, It is of a somewhat crescentic 
form, with its convexity turned forwards. Its upper surface is intimately adherent 
to the dura mater. 

Branches. This ganglion receives, on its inner • side, filaments from the carotid 
plexus of the sympathetic; and from it some minute branches are given off to the 
tentorium eerebelli, and the dura mater, in the middle fossa of the cranium. 
From its anterior border, which is directed forwards and outwards, three large 
branches proceed, the ophthalmic, superior maxillary, and inferior maxillary. 
The two first divisions of this nerve consist exclusively of fibres derived from the 
larger root and ganglion, and are solely nerves of common sensation. The third, 
or inferior maxillary, is composed of fibres from both roots. This, therefore, 
strictly speaking, is the only portion of the fifth nerve which is compound, and 
which can be said to bear analogy with a spinal nerve. 

Branches of the Fifth Nerve. 

(1.) Ophthalmic Nerve. 

The Ophthalmic, or first division of the fifth, is a sensory nerve. It supplies 
the eyeball, the lachrymal gland, the mucous lining of the eye and nose, and the 
integument and muscles of the eyebrow and forehead (Fig. 25-). It is the smallest 
of the three divisions of the fifth, arising from the upper part <»f the Gasserian 
ganglion. It is a short, flattened band, about an inch in length, which passes for¬ 
wards along the outer wall of the cavernous sinus, below the other nerves, and 
just before entering the orbit, through the sphenoidal fissure, divides into three 
branches, frontal, lachrymal, and nasal. The ophthalmic nerve is joined by 
filaments from the cavernous plexus of the sympathetic, and gives oil' recurrent 
filaments which pass between the layers of the tentorium, with a branch from the 
fourth nerve. 

Its branches are the 

Lachrymal. 


Frontal. 


Nasal. 
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The Lachrymal is the smallest of the three branches of the ophthalmic. Not 
nnfirequcntlv, it arises by two filaments, one from the ophthalmic, the other from 
the fourth; and this, Swan considers as the usual condition. It passes forwards 
in a separate tube of dura mater, and enters the orbit through the narrowest part 
of the sphenoidal fissure. In this cavity, it runs along the upper border of the 
External rectus muscle, with the lachrymal artery, and is connected w ith the orbital 
branch of the superior maxillary nerve. Within the lachrymal gland it gives off 
several filaments, which supply it and the conjunctiva. Finally, it pierces the 
palpebral ligament, and terminates in the integument of the upper eyelid, joining 
with filaments of the facial nerve. 

The Frontal (Fig. 252) is the largest division of the ophthalmic, and may he 
regarded, both from its size and direction, as the continuation of this nerve. It 
enters the orbit above the muscles, through the highest and broadest part of the 
sphenoidal fissure, and runs forwards along the middle line, between the Levator 
palpcbne and the periosteum. Midway between the apex and base of this cavity, 
it divides into two branches, supratrochlear and supraorbital. 

The supratrochlear branch, the smaller of the two, passes inwards, above 
the pulley of the Superior oblique muscle, and gives off a descending filament, 
which joins with the infratrochlear branch of the nasal nerve. It then escapes 
from the orbit between the pulley of the Superior oblique and the supraorbital 
foramen, curves up on to the forehead close to the hone, and ascends behind the 
Corrugator supercilii, and Occipito-frontalis muscles, to both of which it is distri¬ 
buted. Finally, it is lost in the integument of the forehead. 

The supraorbital branch passes forwards through the supraorbital foramen, 
and gives off, in this situation, palpebral filaments to the upper eyelid. It then 
ascends upon the forehead, and terminates in muscular, cutaneous, and pericranial 
branches, 'flic* muscular branches supply the Corrugator supercilii, Occipito¬ 
frontalis, and Orbicularis palpebrarum, joining in the substance of the latter 
muscle with the facial nerve. The cutaneous branches , two in number, an inner 
and an outer, supply the integument of the cranium as far back as the occiput. 
They are at first situated beneath the Occipito-frontalis, the former perforating 
the frontal portion of the muscle, the latter its tendinous aponeurosis. The 
pericranial branches are distributed to the pericranium, over the frontal and 
parietal bones. They are derived from the cutaneous branches whilst beneath the 
muscle. 

The Nasal Nerve is intermediate in size between the frontal and lachrymal 
and more deeply placed than the other branches of the ophthalmic. It euters the 
orbit between the two beads of the External rectus, passes obliquely inwards 
across the optic nerve, beneath the Levator palpcbrss and Superior rectus muscles, 
to the inner wall of this cavity, where it enters the anterior ethmoidal foramen, 
immediately below the Superior oblique muscle. It now’ enters the cavity of the 
cranium, traverses a shallow groove on the front of the cribriform plate of the 
ethmoid bone, and passes down, through the slit by the side of the crista galli, into 
the nose, where it divides into two branches, an internal and an external. The 
internal branch supplies the mucous membrane near the fore part of the septum 
of 11 te nose. The external branch descends in a groove on the inner surface of 
the nasal bone, and supplies a few filaments to the mucous membrane covering the 
front part of the outer wall of the nares, as far as the inferior spongy bone; it 
then leaves the cavity of the nose, between the lower border of the nasal bone and 
the upper lateral cartilage of the nose, and, passing down beneath the Com¬ 
pressor nasi, supplies the integument of the ala and tip of the nose, joining with 
the facial nerve. 

1 he branches of the nasal nerve are the ganglionic, ciliary, and infra¬ 
trochlear. 

I he ganglionic is a long, Blender branch, about half an inch in length, which 
usually arises from the nasal, between the two heads of the External rectus. It 
passes forwards on the outer side of the optic nerve, and enters the superior and 
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posterior angle of the ciliary ganglion, forming its superior or long root. It is 
sometimes joined by a filament from the cavernous plexus of the sympathetic, or 
from the superior division of the third nerve. 

The long ciliary nerves , two or three in number, are given off from the nasal as 
it crosses the optic nerve. They join the short ciliary nerves from the ciliary gan¬ 
glion, pierce the posterior part of the sclerotic, and, running forwards between it 
and the choroid, are distributed to the Ciliary muscle and iris. 

The infratrochlear branch is given off just as the nasal nerve passes through the 
anterior ethmoidal foramen. It runs forwards along the upper border of the In¬ 
ternal rectus, and is joined, beneath the pulley of the Superior oblique, by a fila¬ 
ment from the supratrochlear nerve. It then passes to the inner angle of the eye, 
and supplies the Orbicularis palpebrarum, the integument of the eyelids, and side 
of the nose, the conjunctiva, lachrymal sac, and caruncula lacrymalis. 

(2.) Superior Maxillary Nerve (Fig. 257). 

The Superior Maxillary, or second division of the fifth, is a sensory nerve. 
It is intermediate both in position and size, between the ophthalmic and inferior 
maxillary. It commences at the middle of the Gasserian ganglion as a flattened 
plexiform hand, passes forwards through tin* foramen rotundum, where it becomes 
more cylindrical in form and firmer in texture. It then crosses the spheno- 


Fi?. 257.—Distribution of the Second mid Third Divisions of the Fifth Nerve 
and Subnnxillnry Ganglion. 



maxillary fossa, traverses the infraorbital canal in the floor of the orbit, emerging 
upon the face at the infraorbital foramen. At its termination, the nerve lies 
beneath the Levator labii superioris muscle, and divides into a leash of branches, 
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which spread out upon the side of t lie nose, the lower eyelid, and upper lip, join- 
in" with filaments of the facial nerve. 

The branches of this nerve may he divided into three groups: 1. Those given 
oft* in the spheno-maxillary fossa. 2. Those in the infraorbital canal. 3. Those 
on the face. 

J Orbital. 

In the spheno-maxillary fossa, % Spheno-pnlatine. 

( Posterior dental. 

In the infraorbital canal, . Anterior dental. 

( Palpebral. 

On the face, . . . < Nasal. 

( Labial. 

The Orbital Brandt arises in the spheno-maxillary fossa, enters the orbit bv the 
spheno-maxillary fissure, and divides into two branches, temporal and malar. 

The temporal branch runs in a groove along the outer wall of the orbit (in 
the malar bone), receives a branch of communication from the lachrymal, and, 
passing through a foramen in the malar bone, enters the temporal fossa. It 
ascends between the bone and substance of the Temporal muscle, pierces this 
muscle and the temporal fascia about an inch above the zygoma, and is distributed 
to the integument covering the temple and side of the forehead, communicating 
with the facial and auriculo-temporal branch of the inferior maxillary nerve. 

The malar brandt passes along the external inferior angle of the orbit, emerges 
upon the face through a foramen in the malar bone, and perforating the Orbi¬ 
cularis palpebrarum muscle on the prominence of the cheek, joins with the 
facial. 

The Spheno-palatinc Brandies, two in number, descend to the sphcno-palatme 
ganglion. 

The Posterior Dental Branches arise from the trunk of the nerve just a* it is 
about to enter the infraorbital canal ; they are two in number, posterior and 
anterior. 

The posterior brandt passes from behind forwards in the substance* of the 
superior maxillary bone, and joins opposite the canine fossa with the anterior 
dental. Numerous filaments arc given off from the lower border of this nerve, 
which form a minute plexus in the outer wall of the superior maxillary bone im¬ 
mediately above the alveolus. From this plexus, filaments are distributed to the 
pulps of the molar and bicuspid teeth, the lining membrane of the antrum, and cor¬ 
responding portion of the gums. 

The anterior brandt is distributed to the gums and Buccinator muscle. 

I he Anttnor Dental , of large size, is given off from the superior maxillary 
nerve just before its exit from the infraorbital foramen ; it enters a special canal 
in the anterior wall of the afitrum, and anastomoses with the posterior dental, 
from this branch filaments arc distributed to the incisor, canine, and first bicuspid 
teeth ; others are lost upon the lining membrane covering the front part of the 
inferior meatus. 

I he Palpebral Brandies pass upwards beneath the Orbicularis palpebrarum. 

1 bey supply this muscle, the integument, and conjunctiva of the lower eyelid, 
joining at the outer angle of the oihit with the facial nerve and malar branch of 
the orbital. 

I he Nasal Branches pass inwards; they supply the muscles and integument of 
the side of the nose, and join with the nasal branch of the ophthalmic. 

1 lie Labial Branches , the largest and most numerous, descend beneath the 
Levator labii superioris, and are distributed to the integument and muscles of the 
upper lip, the mucous membrane of the mouth, and labial glands. 

All these branches are joined, immediately beneath the orbit, by filaments from 
the facial nerve, forming an intricate plexus, the infraorbital. 
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(8.) Inferior Maxillary Nerve. 

The Inferior Maxillary Nerve distributes branches to the teeth and gums of 
the lower jaw, the integument of the temple and external ear, lower part of the 
face ami lower lip, and the muscles of mastication: it also supplies the tongue 
with its special nerve of the sense of taste. It is the largest of the three divisions 
of the fifth, and consists of two portions, the larger, or sensory root, proceeding 
from the inferior angle of the Gasserian ganglion ; and the smaller, or motor root, 
which passes beneath the ganglion, and unites with the inferior maxillary nerve, 
just after its exit through the foramen ovale. Immediately beneath the base of 
the skull, this nerve divides into two trunks, anterior and posterior. 

The anterior, and smaller division, which receives nearly the whole of the 
motor root, divides into five branches, which supply the muscles of mastication. 
They are the masseteric, deep temporal, buccal, and pterygoid. 

The Masneterlc Branch passes outwards, above the External pterygoid muscle, 
in front of the temporo-maxillary articulation, and crosses the sigmoid notch, with 
the masseteric artery, to the Masseter muscle, in which it ramifies nearly as far 
as its anterior border. It occasionally gives a branch to the Temporal muscle, and 
a filament to the articulation of the jaw. 

The Deep Temporal Branches, two in number, anterior and posterior, supply 
the deep surface of the Temporal muscle. The posterior branch , of small size, 
is placed at the back of the temporal fossa. It is sometimes joined with the 
masseteric branch. The anterior branch is reflected upwards, at the pterygoid 
ridge of the sphenoid, to the front of the temporal fossa. It is occasionally 
joined with the buccal nerve. 

The Buccal Brandt pierces the External pterygoid, and passes downwards be¬ 
neath the inner surface of the coronoid process of the lower jaw, or through the 
fibres of the Temporal muscle to reach the surface of the Buccinator, upon which 
it divides into a superior and an inferior branch. It gives a branch to the External 
pterygoid during its passage through this muscle, and a few ascending filaments to 
the Temporal muscle, one of which occasionally joins with the anterior branch of the 
deep temporal nerve. The upper branch supplies the integument and upper 
part of tlie Buccinator muscle, joining with the facial nerve around the facial 
vein. The lower branch passes forwards to the angle of the mouth; supplies 
the integument and Buccinator muscle, as well as the mucous membrane lining 
its inner surface, joining with the facial nerve. 

The Pterygoid Branches are two in number, one for each Pterygoid muscle. 
The branch to the Internal pterygoid is long and slender, and passes inwards to 
enter the deep surface of the muscle. This nerve is intimately connected at its 
origin with the otic ganglion. The branch to the External pterygoid is most 
frequently derived from the buccal, but it may be given oft* separately from the 
anterior trunk of the nerve. 

The posterior and larger division of the inferior maxillary nerve also receives 
a few filaments from the motor root. It divides into three branches, auriculo¬ 
temporal, gustatory, and inferior dental. 

The Auriculo-tkmporal Nerve generally arises by two roots, between which 
passes the middle meningeal artery. It passes backwards beneath the External 
pterygoid muscle to the inner side of the articulation of the lower jaw. It then 
turns upwards with the temporal artery, between the external ear and condyle of 
the jaw, under cover of the parotid gland, and escaping from beneath this struc¬ 
ture, divides into two temporal branches. The posterior temporal , the smaller of 
the two, supplies tlie Attrahens aurem muscle, and is distributed to the upper 
part of the pinna and the neighboring integument. The anterior temporal 
accompanies the temporal artery to the vertex of the skull, and supplies the 
integument of the temporal region, communicating with the facial nerve. 

The auriculo-temporal nerve has branches of communication with the facial nerve 
and otic ganglion. Those joining the facial nerve, usually two in number, pass 


CRANIAL NERVES. 


4!>0 

forwards behind the neck of the condyle of the jaw, and join this nerve at the 
posterior border of the Masse ter muscle. They form one of the principal branches 
of communication between the facial and the fifth nerve. The filaments of com¬ 
munication with the otic ganglion are derived from the commencement of the 
auriculo-temporal nerve. 

The Auricular Branches are two in number, inferior and superior. The infe¬ 
rior auricular arises behind the articulation of the jaw, and is distributed to the 
ear below the external meatus; other filaments twine around the internal maxil¬ 
lary artery, and communicate with the sympathetic. The superior auricular 
arises in front of the internal ear, and supplies the integument covering the tragus 
and pinna. 

Branches to the Meatus A u ditori us, two in number, arise from the point of 
communication between the temporo-auricular and facial nerves, and are distri¬ 
buted to the meatus. 

The Branch to the Temporo-maxiUary Articulation is usually derived from 
the auriculo-temporal nerve. 

The Parotid Branches supply the parotid gland. 

The Gustatory or Lingual Nerve (Fig. *Jf>7), the special nerve of the sense of 
taste, supplies the papillae and mucous membrane of the tongue. It is deeply 
placed throughout the whole of its course. It lies at first beneath the External 
pterygoid muscle, together with the inferior dental nerve, being placed to the 
inner side of the latter nerve, and is occasionally joined to it by a branch which 
crosses the internal maxillary artery. The chorda tympani also joins it at an acute 
angle in this situation. The nerve then passes between the Internal pterygoid 
muscle and the inner side of the ramus of the jaw, and crosses obliquely to the 
side of the tongue over the Superior constrictor muscle of the pharynx, and be¬ 
tween the stylo-glossus muscle and deep part of the submaxillary gland; the 
nerve lastly runs across Wharton’s duet, and along the side of the tongue to its 
apex, being covered by the mucous membrane of the mouth. 

Its branches of communication are with the submaxillary ganglion and hypo¬ 
glossal nerve. The branches to tile submaxillary ganglion are two or three in 
number; those connected with the hypoglossal nerve form a plexus at the anterior 
margin of the Il vo-glossus muscle. 

Its branches of distribution are few in number. They supply the mucous mem¬ 
brane of the mouth, the gums, the sublingual gland, and the conical and fungiform 
pa pi 1 be and mucous membrane of the tongue, the terminal filaments anastomosing 
at the tip of this organ with the hypoglossal nerve. 

The Inferior Dental is the largest of the three branches of the inferior max¬ 
illary nerve. It passes downwards with the inferior dental artery, at first beneath 
the External pterygoid muscle, and then between the internal lateral ligament and 
the rani us of the jaw to the dental foramen. It then passes forwards in the dental 
canal in the inferior maxillary bone, lying beneath the teeth, as far as the mental 
foramen, where it divides into two terminal branches, incisor and mental, flic 
meisor branch is continued onwards within the bone to the middle line, and supplies 
the canine and incisor teeth. The mental branch emerges from tlie bone at the 
mental foramen, and divides beneath the Depressor anguli oris into an external 
branch, which supplies this muscle, the Orbicularis oris, and the integument, com¬ 
municating with the facial nerve; and an inner branch, which ascends to the lower 
lip beneath the Quadratus menti; it supplies this muscle, and the mucous mem¬ 
brane and integument of the lip, communicating with the facial nerve. 

flic branches of the inferior dental are the mylo-hyoid and dental. 

I be Mylo-hyoid is derived from the inferior dental just as that nerve is about 
to enter the dental foramen. It descends in a groove on the inner surface of the 
ramus of the jaw, in which it is retained by a process of fibrous membrane. It 
supplies the cutaneous surface of the Mylo-hyoid muscle, and the anterior holly 
of the Digastric, occasionally sending one or two filaments to the submaxillary 
gland. 


SPIIENO PALATINK (\ ANGL10N. 


401 


The Dental Branches supply the molar ami bicuspid teeth. They correspond 
in number to the fangs of those teeth; each nerve entering the orifice at the point 
of the fang, and supplying the pulp of the tooth. 

Two small ganglia are connected with the inferior maxillary nerve : the otic, 
with the trunk of the nerve; and the submaxillary, with its lingual branch, the 
gustatory. 

Ganglia connected with the Fifth Nerve. 

Connected with the three divisions of the fifth nerve are four small ganglia, 
which form the whole of the cephalic portion of the sympathetic. With the first 
division is connected the ophthalmic ganglion; with the second division, the spheno¬ 
palatine or Meckel’s ganglion ; and with the third, the otic and submaxillary gan¬ 
glia. These ganglia receive sensitive filaments from the fifth, and motor filaments 
from other sources; these filaments are called the roots of the ganglia. They are 
also connected with each other, and with the cervical portion of the sympathetic. 

(1.) Ophthalmic or Ciliary Ganglion. 

The Ophthalmic, Lenticular, or Ciliary Ganglion (Fig. 253), is a small 
quadrangular flattened ganglion, of a reddish-gray color, and about the size of a 
pin’s head, situated at the back part of the orbit between the optic nerve and the 
External rectus muscle, generally lying on the outer side of the ophthalmic artery. 
It is inclosed in a quantity of loose fat, which makes its dissection somewhat 
difficult. 

Its branches of communication , or its roots, are three, all of which enter its pos¬ 
terior border. One, the long root, is derived from the nasal branch of the oph¬ 
thalmic, and joins its superior angle. Another branch, the short root, is a short 
thick nerve, occasionally divided into two parts; it is derived from that branch of 
the third nerve which supplies the Inferior oblique muscle, and is connected with 
the inferior angle of the ganglion. A third branch, the sympathetic root, is a 
slender filament from the cavernous plexus of the sympathetic. This is occasionally 
blended with the long root, and sometimes passes to the ganglion by itself. Ac¬ 
cording to Tiedemann, this ganglion receives a filament of communication from 
the spheno-palatine ganglion. 

Its branches of distribution are the short ciliary nerves. These consist of from 
ten to twelve delicate filaments, which arise from the fore part of the ganglion in 
two bundles, connected with its superior and inferior angles: the upper bundle 
consisting of four filaments, and the lower of six or seven. They run forwards 
with the ciliary arteries in a wavv course, one set above and the other below the 
optic nerve, pierce the sclerotic at the back part of the globe, pass forwards in 
delicate grooves on its inner surface, and are distributed to the Ciliary muscle and 
iris. A small filament is described by Tiedemann, penetrating the optic nerve 
with the arteria centralis retime. 

(2.) Spheno-palatine Ganglion. 

The Spheno-palatine, or Meckel’s Ganglion (Fig. 2o8), the largest of the 
cranial ganglia, is deeply placed in the sph mo-maxillary fossa, close to the spheno¬ 
palatine foramen. It is triangular, or heart-shaped in form, of a reddish-gray 
color, and placed mainly behind the palatine branches of the superior maxillary 
nerve, at the point where the sympathetic root joins the ganglion. It conse¬ 
quently does not involve those nerves which pass to the palate and nose. Like 
other ganglia, it possesses a motor, a sensory, and a sympathetic root. Its motor 
root is derived from the facial, through the Vidian ; its sensory root from the 
fifth and its sympathetic root from the carotid plexus, through the Vidian. Its 
branches are divisible into four groups: ascending, w hich pass to the orbit; descend¬ 
ing, to the palate; internal, to the nose; and posterior branches to the pharynx. 

The Ascending Branches are two or three delicate filaments, which enter the 
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orbit l>y the spheno-maxillary fissure, ami supply the periosteum. Arnold de¬ 
scribes ami delineates these branches as ascending to the optic nerve; one, to the 
sixth nerve (Bock); and one, to the ophthalmic ganglia (Ticdeniann). 

The Descending or Palatine Branches are distributed to the roof of the mouth 
the soft palate, tonsil, and lining membrane of the nose. They are almost a direct 
continuation of the spheno-palatine branches of the superior maxillary nerve, and 
are three in number, anterior, middle, and posterior. 

The anterior , or large palatine nerve, descends through the posterior palatine 
canal, emerges upon the hard palate, at the posterior palatine foramen, and passe* 
forwards through a groove in the hard palate, extending nearly to the incisor teeth. 


Fig. 258.—The Spheno-palatine Ganglion and its Branches. 



It supplies the gums, the mucous membrane and glands of the hard palate, and com¬ 
municates in front with the termination of the naso-palatine nerve. While in the 
posterior palatine canal, it gives oft* inferior nasal branches, which enter the nose 
through openings in the palate bone, and ramify over the middle meatus, and the 
middle and inferior spongy bones; and, at its exit from the canal, a palatine 
branch is distributed to both surfaces of the soft palate. 

1 he middle , or external palatine nerve, descends in the same canal as the pre¬ 
ceding, to the posterior palatine foramen, distributing branches to the uvula, 
tonsil, and soft palate. It is occasionally wanting. 

J he posterior , or small palatine nerve, descends with a small artery through 
the small posterior palatine canal, emerging by a separate opening behind the 
posterior palatine foramen. It supplies the Levator palati muscle, the soft palate, 
tonsil, and uvula. 

1 he Interna / Branches are distributed to the septum, and outer wall of the 
nasal fossae. They are the superior nasal (anterior), and the naso-palatine. 

1 he superior nasal branches (anterior), four or five in number, enter the 
back part of the nasal fossa by the spheno-palatine foramen. They supply the 
mucous membrane covering the superior and middle spongy bones, and that lining 
the posterior ethmoidal cells, a few being prolonged to the upper and back part of 
the septum. 
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The naso-palatine nerve (Cotunnius) enters the nasal fossa with the other nasal 
nerves, and passes inwards across the roof of the nose, below the orifice of the 
sphenoidal sinus, to reach the septum; and then obliquely downwards and forwards 
along its lower part, lying between the periosteum and pituitary membrane to the 
anterior palatine foramen. It descends to the roof of the mouth by a distinct 
canal, which opens below in the anterior palatine fossa; the right nerve, also in a 
separate canal, being posterior to the left one. In the mouth, they become united, 
supply the mucous membrane behind the incisor teeth, joining with the ante¬ 
rior palatine nerve. It occasionally furnishes a few small filaments to the mucous 
membrane of the septum. 

The Posterior Branches are the Vidian and pharyngeal (pterygo-palatine). 

The Vidian arises from the back part of the spheno-palatine ganglion, passes 
through the Vidian canal, enters the cartilage filling in the foramen lacerum 
basis cranii, and divides into two branches, the superficial petrosal, and the 
carotid. In its course along the Vidian canal, it distributes a few filaments 
to the lining membrane at the back part of the roof of the nose and septum, 
and that covering the end of the Eustachian tube. These are upper posterior 
nasal branches. 

The petrosal branch (nerrus petrosas superficialis major) enters the cranium 
through the foramen lacerum basis cranii, having pierced the cartilaginous sub¬ 
stance fdling in this aperture. It runs beneath the Gasserian ganglion and dura 
mater, contained in a groove in the anterior surface of the petrous portion of the 
temporal bone, enters the hiatus Fallopii, and, being continued through it, into the 
aqiueductus Fallopii, joins the gangliform enlargement on the facial nerve. Pro¬ 
perly speaking, this nerve passes from the facial to the spheno-palatine ganglion, 
forming its motor root. 

The carotid branch is shorter, but larger than the petrosal, of a reddish-gray 
color and soft in texture. It crosses the foramen lacerum, surrounded by the 
cartilaginous substance which fills in that aperture, and enters the carotid canal, on 
the outer side of the carotid artery, to join the carotid plexus. 

The pharyngeal nerve (jpterygo-palatine) is a small branch arising from the 
back part of the ganglion, occasionally springing from the Vidian nerve. It 
passes through the pterygo-palatine canal with the pterygo-palatine artery, and 
is distributed to the lining membrane of the pharynx, behind the Eustachian 
tube. 


(3.) Otic Ganglion. 

The Otic Ganglion (Arnold s) (Fig. 2f>9)is a small, oval-shaped, flattened gan¬ 
glion, of a reddish-gray color, situated immediately below the foramen ovale, on 
the inner surface of the inferior maxillary nerve, and around the origin of the 
internal pterygoid nerve. It is in relation, externally , with the trunk of the infe¬ 
rior maxillary nerve, at the point where the motor root joins the sensory portion ; 
internally . with the cartilaginous part of the Eustachian tube, and the origin of 
the Tensor palati muscle; behind it, is the middle meningeal artery. 

Branches of Communication . This ganglion is connected with the inferior 
maxillary nerve, and its internal pterygoid branch, by two or three short, delicate 
filaments, and also with the auriculo-temporal nerve: from the former it obtains 
its motor, from the latter its sensory root: its communication with the sympa¬ 
thetic being effected by a filament from the plexus surrounding the middle 
meningeal artery. This ganglion also communicates with the glosso-pharyngeal 
and facial nerves, through the small petrosal nerve continued from the tympanic 
plexus. 

Its Branches of Distribution are a filament to the Tensor tvmpani, and one to 
the Tensor palati. The former passes backwards, on the outer side of the Eusta¬ 
chian tube; the latter arises from the ganglion, near the origin of the internal 
pterygoid nerve, and passes forwards. 
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(4.) Submaxiu.aky Ganoliox. 

The Si ii.MA\iu.Anv G.AXfiLtox (Fig. 2T7) is of small size, circular in form, and 
situated above the deep portion of tlie stibmaxillary gland, near the posterior 
border of the mylo-hyoid muscle, being connected by filaments with the lower 
border of the gustatory nerve. 

Fig. 260.—The Olio Ganglion ami its Branches. 



Branches of Communication. This ganglion is connected with the gustatory 
nerve by a few filaments which join it separately, at its fore and back part. It 
also receives a branch from the chorda tympani, by which it communicates with 
the facial; and communicates with the sympathetic by filaments from the nervi 
molles, surrounding the facial artery. 

Branches oj Distribution, These are five or six in number; they arise from the 
lower part of the ganglion, and supply the mucous membrane of the mouth and 
\\ liarton s duct, some being lost in the .submaxillary gland. According to Meckel, 
a branch from this ganglion occasionally descends in front of the Ilyo-glossus 
muscle, and, after joining with one from the hypoglossal, passes to the Gcnio- 
hyo-glossus muscle. 


Eighth Pair. 


1 he Eighth Pair consists of three nerves, the glosso-pharyngeal, pneumo- 
gastrie, and spinal accessory. 



$aun* 


Fig. 2f>U.—Origin of the Eighth Pair, with 
the Ganglia and Communications. 




terctes. From its superficial origin 


The Glosso-PIIARYXGKAL Nkrvk is dis¬ 
tributed, as its name implies, to the tongue 
and pharynx, being the nerve of sensation 
to the mucous membrane of the fauces and 
root of the tongue; and of motion to the 
Pharyngeal muscles. It arises by three or 
four filaments, closely connected together, 
from the upper part of tin* medulla oblongata, 
immediately behind the olivary body. 

Its deep origin may he traced through the 
fasciculi of the lateral tract, to a nucleus of 
gray matter at the lower part of the floor of 
the fourth ventricle, external to the fasciculi 
, it passes outward across the flocculus, and 
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leaves the skull at the central part of the jugular foramen, in a separate sheath 
of the dura mater and arachnoid, in front of the pneumogastric and spinal acces¬ 
sory nerves. In its passage through the jugular foramen, it grooves the lower 
border of the petrous portion of the temporal bone, and, at its exit from the 
skull, passes forwards between the jugular vein and internal carotid artery, and 
descends in front of 

tllC latter vessel, and Fi?. 261.—Course ami Distribution of the Eighth Pair of Xerves. 



K /»**. p>aryntftt,t 
I’nrum* Cm •trie 

Pyinal . 


beneath the styloid 
process and the mus¬ 
cles connected with 
it, to the lower bor¬ 
der of the Stvlo- 
pharyngeus. The 
nerve now curves 
inwards, forming an 
arch on the side of 
the neck, lying upon 
the Stylo-pharyn- 
geuS, and the Mid¬ 
dle constrictor of the 
pharynx, above the 
superior laryngeal 
nerve. It then passes 
beneath the Ilyo- 
glossus, and is finally 
distributed to the 
mucous membrane of 
the fauces, and base 
of the tongue, the 
mucous glands of the 
mouth and tonsil. 

The branches of 
the glosSo-pharyn- 
geal nerve are the 
carotid, pharyngeal, 
muscular, tonsillitic, 
an<l lingual. 

The Carotid Branch¬ 
es descend along the 
trunk of the internal 
carotid artery as far 
as its point of bifur¬ 
cation, communica¬ 
ting with the pharyn¬ 
geal branch of the 
pneumogastric, and 
with branches of the 
sympathetic. 

The Pharyngeal 
Branches are three 
or four filaments 
which unite opposite 
tlie Middle constric¬ 
tor of the pharynx 
with the pharyngeal 
branches of the pneu- 

tuogastric, superior laryngeal, ami sympathetic nerves, to form the pharyngeal 
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plexus, branches from which perforate the muscular coat of the pharynx to supply 
the mucous membrane. 

The Muscular Branches are distributed to the Stylo-pharyngeus and Con¬ 
strictors of the pharynx. 

The Tonsillitic Branches supply the tonsil, forming a plexus (circulus tonsil¬ 
laris) around this body, from which branches are distributed to the soft palate and 
fauces, where they anastomose with the palatine nerves. 

The Lingual Branches are two in number; one supplies the mucous membrane 
covering the surface of the base of the tongue, the other perforates its substance, 
and supplies the mucous membrane and papillae of the side of the organ. 

In passing through the jugular foramen, the nerve presents, in succession, two 
gangliform enlargements. The superior one, the smaller, is called the jugular 
ganglion , the inferior, and larger one, the petrous ganglion , or the ganglion of 
Andersch. 

The Superior or Jugular Ganglion is situated in the upper part of the groove 
in which the nerve is lodged during its passage through the jugular foramen. It 
is of very small size, and involves only the outer side of the trunk of the nerve, a 
small fasciculus passing beyond it, which is not connected directly with it. 

The Inferior or Petrous Ganglion is situated in a depression in the lower 
border of the petrous portion of the temporal bone; it is larger than the former, 
and involves the whole of the fibres of the nerve. From this ganglion arise those 
filaments which connect the glosso-pharyngeal with other nerves at the base of 
the skull. 

Its Branches of Communication are with the pneumogastric, sympathetic, and 
facial, and the tympanic branch. 

The branches to the pneumogastric are two filaments, one to its auricular branch, 
and one to the upper ganglion of the pneumogastric. 

The branch to the sympathetic is connected with the superior cervical 
ganglion. 

The branch of communication with the facial perforates the posterior belly of 
the Digastric. It arises from the trunk of the nerve below the petrous ganglion, 
and joins the facial just after its exit from the stvlo-mastoid foramen. 

The tympanic branch (Jacobson’s nerve) arises from the petrous ganglion, and 
enters a small bony canal on the base of the petrous portion of the temporal bone. 
(This opening is placed on the bony ridge which separates the carotid canal from 
the jugular fossa.) It ascends to the tympanum, enters this cavity by an aperture 
in its floor close to the inner wall, and divides into three branches, which are con¬ 
tained in grooves upon the surface of the promontory. 

Its Branches of Distribution are, one to the fenestra rotunda, one to the fenestra 
ovalis, and one to the lining membrane of the Eustachian tube and tympanum. 

Its Branches of Communication are three, and occupy separate grooves on the 
surface of the promontory. One of these passes forwards and downwards to the 
carotid canal to join the carotid plexus. A second runs vertically upwards to 
join the greater superficial petrosal nerve, as it lies in the hiatus Fallopii. The 
third branch runs upwards and forwards towards the anterior surface of the petrous 
bone, and passes through a small aperture in the sphenoid and temporal hones, to 
the exterior of the skull, where it joins the otic ganglion. This nerve, in its course 
through the temporal bone, passes by the gangliform enlargement of the iacial, 
and has a connecting filament with it. 

The Spinal Accessory Nerve consists of two parts: one, the accessory part, 
to the vagus, and the other the spinal portion. 

The accessory part , the smaller of the two, arises by four or five delicate fila- 
ments from the lateral tract of the cord below the roots of the vagus; these fila¬ 
ments may he traced to a nucleus of gray matter at the back of the medulla, below 
the origin of the vagus. It joins, in the jugular foramen, with the upper ganglion 
of the vagus by one or two filaments, and is continued into the vagus below the 
second ganglion. It gives branches to the pharyngeal and superior laryngeal 
branches of the vagus. 
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The spinal portion , firm in texture, arises by several filaments from the lateral 
tract of the cord, as low down as the sixth cervical nerve ; the fibres pierce the 
tract, and are connected with the anterior horn of the gray crescent of the cord. 
This portion of the nerve ascends between the ligamentum denticulatum and the 
posterior roots of the spinal nerves, enters the skull through the foramen mag¬ 
num, and is then directed outwards to the jugular foramen, through which it 
passes, lying in the same sheath as the pneumogastrie, separated from it by a fold 
of the arachnoid, and is here connected with the accessory portion. At its exit 
from the jugular foramen, it passes backwards behind the internal jugular vein, 
and descends obliquely behind the Digastric and Stylo-hyoid muscles to the upper 
part of the Sterno-mastoid. It pierces this muscle, and passes obliquely across 
the suboccipital triangle, to terminate in the deep surface of the Trapezius. 
This nerve gives several branches to the Sterno-mastoid during its passage 
through it, and joins in its substance with branches from the third cervical. 
In the suboccipital triangle it joins with the second and third cervical nerves, 
assists in the formation of the cervical plexus, and occasionally of the great 
auricular nerve. On the front of the Trapezius, it is reinforced by branches 
from the third, fourth, and fifth cervical nerves, joins with the posterior branches 
of the spinal nerves, and is distributed to the Trapezius, some filaments ascending 
and others descending in its substance as far as its inferior angle. 

The Pneumogastric, or \ agus, one of the three divisions of the eighth pair, 
has a more extensive distribution than any of the other cranial nerves, passing 
through the neck and cavity of the chest to the upper part of the abdomen. It is 
composed of both motor and sensitive filaments. It supplies the organs of voice and 
respiration with motor and sensitive fibres; and the pharynx, oesophagus, stomach, 
and heart with motor influence. Its superficial origin is by eight or ten filaments 
from the lateral tract immediately behind the olivary body and below the glosso¬ 
pharyngeal ; its fibres may, however, be traced deeply through the fasciculi of the 
medulla, to terminate in a gray nucleus near the lower part of the floor of the 
fourth ventricle. The filaments become united, and form a flat cord, which passes 
outwards across the flocculus to the jugular foramen, through which it emerges 
from the cranium. In passing through this opening, the pneumogastrie accom¬ 
panies the spinal accessory, being contained in the same sheath of dura mater with 
it, a membranous septum separating it from the glosso-pharyngeal, which lies in 
front. The nerve in this situation presents a well-marked ganglionic enlargement, 
which is called the ganglion jugulare, or the ganglion of the root of the pneumo- 
gastric: to it the accessory part of the spinal accessory nerve is connected. After 
the exit of the nerve from the jugular foramen, a second gangliform swelling is 
formed upon it, called the ganglion inferius, or the ganglion of the trunk of the 
nerve; below which it is again joined by filaments from the spinal accessory nerve. 
The nerve descends the neck in a straight direction within the sheath of the carotid 
vessels, lying between the internal carotid artery and internal jugular vein as far 
as the thyroid cartilage, and then between the same vein and the common carotid 
to the root of the neck. Here the course of the nerve becomes different on the 
two sides of the body. 

On the right side, the nerve passes across the subclavian artery between it and 
the subclavian vein, and descends by the side of the trachea to the back part of the 
root of the lung, where it spreads out in a plexiform network (posterior pulmonary), 
from the lower part of which two cords descend upon the oesophagus, on which 
they divide, forming, with branches from the opposite nerve, the oesophageal 
plexus; below, these branches are collected into a single cord, which runs along 
the back part of the oesophagus, enters the abdomen, and is distributed to the 
posterior surface of the stomach, joining the left side of the coeliac plexus, and 
the splenic plexus. 

On the left side, the pneumogastrie nerve enters the chest, between the left 
carotid and subclavian arteries, behind the left innominate vein. It crosses the 
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arcli of the aorta, and descends behind the root of the left lung and aloii" the 
anterior surface of the oesophagus to the stomach, distributing branches over its 
anterior surface, some extending over the great cul-de-sac , and others alon* the 
lesser curvature. Filaments from these latter branches enter the gastro-hopatic 
omentum, and join the left hepatic plexus. 

The Ganglion of the Ixoot is of a grayish color, circular in form, about 
two lines in diameter, and resembles the ganglion on the large root of the fifth 
nerve. 

Connecting Branches. To this ganglion the accessory portion of the spinal acces¬ 
sory nerve is connected by several delicate filaments: it also has an anastomotic 
twig with the petrous ganglion of the glosso-pharyngeal, with the facial nerve by 
means of the auricular branch, and with the sympathetic by means of an ascend¬ 
ing filament from the superior cervical ganglion. 

The Ganglion of the Trunk (inferior) is a plexiform cord, cylindrical in form, of 
a reddish color, and about an inch in length : it involves the whole of the fibres of 
the nerve, except the portion of the accessory nerve derived from the spinal acces¬ 
sory, which blends with the nerve beyond the ganglion. 

Connecting Branches. This ganglion is connected with the hypoglossal, the 
superior cervical ganglion of the sympathetic, and with the loop between the first 
and second cervical nerves. 

The Branches of the Pneumogastric are 

In the jugular fossa, . 

In the neck, 


In the thorax, 
In the abdomen, 


Auricular. 

Pharyngeal. 

Superior laryngea 1. 
Recurrent laryngeal. 
Cervical cardiac. 
Thoracic cardiac. 
Anterior pulmonary. 
Posterior Pulmonary. 
(Esophageal. 

Gastric. 


I he Auricular Branch arises from the ganglion of the root, and is joined soon 
:ifter its origin bv a filament from the glosso-pharyngeal; it crosses the jugular 
fo>sa to an opening near the root ol the styloid process. Traversing the substance 
ot the temporal bone, it crosses the aquacductus Fallopii about two lines above its 
termination at the stylo-mastoid foramen; it here gives off an ascending branch 
which joins the facial, and a descending branch, which anastomoses with the pos¬ 
terior auricular branch ot the same nerve : the continuation of the nerve reaches 
the surface between the mastoid process and the external auditory meatus, ami 
supplies the integument at the hack part of the pinna. 

1 lie Pharyngeal Branch arises from the upper part of the inferior ganglion of 
the pneumogastric, receiving a filament from the accessory portion of the spinal 
accessory; it passes across the internal carotid artery (in front or behind), to the 
nppoi border of the Middle constrictor, where it divides into numerous filaments, 
"hich anastomose with those from the glosso-pharyngeal, superior laryngeal, ami 
sympathetic, to form the pharyngeal plexus, from which branches are distributed 
to the muscles and mucous membrane of the pharynx. As this nerve crosses the 
internal carotid, some filaments are distributed, together with those from the 
glosso-pharyngeal, upon the wall of this vessel. 

1 lie Superior Laryngeal Neri'e, larger than the preceding, arises from the 
middle ol the inferior ganglion of the pneumogastric. It descends, bv the side 
of the pharynx, behind the internal carotid, where it divides into two branches, 
the external and internal laryngeal. 

I he external laryngeal branch , the smaller, descends by the side of the 
larynx, beneath the feterno-thyroid, to supply the erico-thyroid and the thyroid 
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gland. It gives branches to the pharyngeal plexus, and the Inferior constrictor, 
and communicates with the superior cardiac nerve, behind tlie common carotid. 

The internal laryngeal branch descends to the opening in the thyro-hyoid 
membrane, through which it passes with the superior laryngeal artery, and is 
distributed to the mucous membrane of the larynx, and the Arytenoid muscle, 
anastomosing with the recurrent laryngeal. 

The branches to the mucous membrane are distributed, some in front, to the 
epiglottis, the base of the tongue, and epiglottidean gland ; and others pass back¬ 
wards, in the aryteno-epiglottidean fold, to supply the mucous membrane sur¬ 
rounding the superior orifice of the larynx, as well as the membrane which lines 
the cavity.of the larynx as low down as the vocal chord. 

The filament to the Arytenoid muscle is distributed partly to it, and partly to 
the mucous lining of the larynx. 

The filament which joins with the recurrent laryngeal descends beneath the 
mucous membrane on the posterior surface of the larynx, behind the lateral part 
of the thyroid cartilage, where the two nerves become united. 

The Interior or Recurrent Laryngeal, so called from its reflected course, 
arises, on the right side, in front of the subclavian artery : it winds round this 
vessel, and ascends obliquely to the side of the trachea, behind the common 
carotid and inferior thyroid arteries. On the left side, it arises in front of the 
arch of the aorta, and winds round it at the point where the obliterated remains 
of the ductus arteriosus are connected with this vessel, and then ascends to the 
side of the trachea. The nerves on both sides ascend in the groove between the 
trachea and oesophagus, and, piercing the lowest fibres of the Inferior constrictor 
muscle, enter the larynx behind the articulation of the inferior cornu of the 
thyroid cartilage with the cricoid, being distributed to all the muscles of the 
larynx, excepting the Crico-thyroid, and joining with the superior laryngeal. 

The recurrent laryngeal, as it winds round the subclavian artery and aorta, 
gives oft' several cardiac filaments, which unite with the cardiac branch from the 
pneumogastric and sympathetic. As it ascends the neck, it gives oft' oesophageal 
branches, more numerous on the left than on the right side ; tracheal branches to 
the posterior membranous portion of the trachea; and some pharyngeal filaments 
to the Inferior constrictor of the pharynx. 

The Cervical Cardiac Branches , two or three in number, arise from the 
pneumogastric, at the upper and lower part of the neck. 

The superior branches are small, and communicate with the cardiac branches 
of the sympathetic, and with the great cardiac plexus. 

The inferior cardiac branches, one on each side, arise at the lower part 
of the neck, just above the first rib. On the right side, this branch passes in 
front of the arteria innominata, and anastomoses with the superior cardiac nerve. 
On the left side, it passes in front of the arch of the aorta, and anastomoses 
either with the superior cardiac nerve, or with the cardiac plexus. 

The Thoracic Cardiac Branches, on the right side, arise from the trunk of 
the pneumogastric, as it lies by the side of the trachea: passing inwards, they 
terminate in the deep cardiac plexus. On the left side, they arise from the left 
recurrent laryngeal nerve. 

The Anterior Pulmonary Branches, two or three in number, and of small size, 
are distributed on the anterior aspect of the root of the lungs. They join w ith 
filaments from the sympathetic, and from the anterior pulmonary plexus. 

The Posterior Pulmonary Branches, more numerous and larger than the ante¬ 
rior, arc distributed on the posterior aspect of the root of the lung: they are joined 
by filaments from the third and fourth thoracic ganglia of the sympathetic, and 
form the posterior pulmonary plexus. Branches from both plexuses accompany 
the ramifications of the air-tubes through the substance of the lungs. 

The (Esophageal Branches are given off from the pneumogastric, both above 
and below the pulmonary branches. The latter are the most numerous and 
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largest. They form, together with branches from the opposite nerve, the ceso- 
phageal plexus. 

The Gastric Branches arc the terminal filaments of the pneuinogastric nerve. 
The nerve on the right side is distributed to the posterior surface of the stomach, 
and joins the left side of the codiac plexus, and the splenic plexus. The nerve 
on the left side is distributed over the anterior surface of the stomach, some 
filaments passing across the great cul-de-sac, and others along the lesser curvature. 
They unite with branches of the right nerve and sympathetic, some filaments 
passing through the lesser omentum to the left hepatic plexus. 



The Spinal N erves. 


TRIE Spinal Nerves arc so called, from taking their origin from the spinal cord, 
and from being transmitted through the intervertebral foramina ou either side 
of the spinal column. There are thirty-one pairs of spinal nerves, which are 
arranged into the following groups, corresponding to the region of the spine 
through which they pass :— 


Cervical, 

Dorsal, 

Lumbar, 

Sacral, 


8 pairs. 
12 “ 

5 “ 



Coccygeal, 


It will be observed, that each group of nerves corresponds in number with the 
vertebne in each region, excepting in the cervical and coccygeal. 

Each spinal nerve arises by two roots, an anterior, or motor root, and a poste¬ 
rior, or sensitive root. 


Roots of the Spinal Nerves. 


The anterior roots arise somewhat irregularly from a linear series of foramina, 
on the antero-lateral column of the spinal cord, gradually approaching towards 
the anterior median fissure as they descend. 

The fibres of tbe anterior roots pass bet ween the anterior and lateral columns, 
anti enter the gray matter of the anterior horn, where they divide into two 
bundles, the larger of which is connected with the lateral column of the same 
side, while the smaller bundle passes to the anterior column of the opposite side. 
The component fibres of the latter bundle form part of the anterior white com¬ 
missure, and decussate with the roots of the nerve of the opposite side of the 
cord. 

The anterior roots are the smaller of the two, devoid of any ganglionic enlarge¬ 
ment, and their component fibrils arc collected into two bundles, near the inter- 
vertebra 1 foramina. 

The posterior roots arise, in a perfectly straight line, from the posterior lateral 
fissure, opposite the corresponding horn of gray matter. 

The fibres of the posterior roots pass directly into the gray matter of the 
posterior horn, at the bottom of the posterior lateral fissure, where they subdivide, 
some passing into the lateral and posterior columns of the same side; while others 
enter the gray commissure, and form the transverse commissural fibres connecting 
these roots with the opposite side of the cord. 

The posterior roots of the.nerves are larger, and the individual filaments more 
numerous, and thicker, than those of the anterior. As their component fibrils 
pass outwards, towards the aperture in the dura mater, they coalesce into two 
bundles, receive a tubular sheath from this membrane, and enter the intervertebral 
ganglion which is developed upon each root. 

The posterior root of the first cervical nerve forms an exception to these 
characters. It is smaller than the anterior, lias frequently no ganglion developed 
upon it, and, when the ganglion exists, it is often situated within the dura mater. 


Ganglia of the Spinal Nerves. 


A ganglion is developed upon each posterior root of the spinal nerves. 
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These ganglia are of an oval form, of a reddish color, bear a proportion in 
size to the nerves upon which they are formed, and are placed in the interver¬ 
tebral foramina, external to the point where the nerves perforate the dura inater. 
Each ganglion is bifid internally, where it is joined bv the two bundles of the 
posterior root, the two portions being united into a single mass externa llv. The 
ganglia upon the first and second cervical nerves form an exception to these 
characters, being placed on the arches of the vertebra over which they pass. The 
ganglia, also, of the sacral nerves are placed within the spinal canal; and that on 
the coccygeal nerve, also in the canal about the middle of its posterior root. Imme¬ 
diately beyond the ganglion, the two roots unite, and the trunk thus formed 
passes out of the intervertebral foramen, and divides into an anterior branch, for 
the supply of the anterior part of the body ; and a posterior branch, for the 
posterior part. 

Anterior Branches of the Spinal Nerves. 

The anterior brandies of the Spinal Nerves supply the parts of the body in 
front of the spine, including the limbs. They are for the most part larger than 
the posterior branches; this increase of size being proportioned to the larger 
extent of structures they are required to supply. Each branch is connected bv 
slender filaments with the sympathetic. In the dorsal region, the anterior branches 
of the spinal nerves are completely separate from each other, and are uniform in 
their distribution; but in the cervical, lumbar, and sacral regions, they form 
intricate plexuses previous to their distribution. 

Posterior Branches of tiie Spinal Nerves. 

The posterior branches of the Spinal Nerves are generally smaller than the 
anterior: they arise from the trunk, resulting from the union of the nerves in the 
intervertebral foramina, and passing backwards, divide into external and internal 
branches, which are distributed to the muscles and integument behind the spine. 
The first cervical and lower sacral nerves arc exceptions to these characters. 

Cervical Nerves. 

The roots of the Cervical Nerves increase in size from the first to the fifth, 
and then maintain the same size to the eighth. The posterior roots bear a pro¬ 
portion to the anterior as 3 to 1, which is much greater than in any other region; 
the individual filaments being also much larger than those of the anterior roots. 
In direction, they are less oblique than those of the other spinal nerves. The 
first is directed a little upwards and outwards; the second is horizontal: the 
others are directed obliquely downwards and outwards, the lowest being the most 
oblique, and consequently longer than the upper, the distance between their place 
oi origin and their point of exit from the spinal canal, never exceeding the depth 
of one vertebra. 

1 he trunk of the first Cervical Nerve (Suboccipital ) leaves the spinal canal, 
between the occipital bone and the posterior arch of the atlas; the second between 
the posterior arch ol the atlas and the lamina of the axis; and the eighth (the last), 
between the last cervical and first dorsal vertebra. 

hach nerve, at its exit from the intervertebral foramen, divides into an anterior 
ami a posterior branch. I he anterior branches of the four upper cervical nerves, 
toi m the cervical plexus. 1 he anterior branches of the four lower cervical nerves, 
together with the first dorsal, form the brachial plexus. 

Anterior Branches of the Cervical Nerves. 

1 lie anterior branch of the first , or Suboccipital Nerve , is of small size. It 
escapes from the vertebral canal through a groove upon the posterior arch of the 
atlas. In this groove it lies beneath the vertebral artery, to the inner side of the 
Rectus lateralis. As it crosses the foramen in the transverse process of the 
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atlas, it receives :i filament from the sympathetic. It then descends, in front of 
this process, to communicate with an ascending branch from the second cervical 
nerve. 

Communicating filaments from this nerve join the pneumogastric, the hypo¬ 
glossal and sympathetic, and some branches are distributed to the Rectus lateralis, 
and the two Anterior recti. According to Valentin, it also distributes filaments 
to the occipito-atloid articulation, and mastoid process of the temporal hone. 

The anterior branch of the second Cervical Nerve escapes from the spinal canal, 
between the posterior arch of the atlas and the lamina of the axis, and, passim* 
forwards on the outer side of the vertebral artery, divides in front of the Inter- 
transverse muscle, into an ascending branch, which joins the first cervical, and two 
descending branches, which join the third. 

The anterior branch of the third Cervical Nerve is double the size of the preced¬ 
ing. At its exit trom the intervertebral foramen, it passes downwards and out¬ 
wards beneath the Sterno-mastoid, and divides Into two branches. The ascending 
branch joins the anterior division of the second cervical, communicates with the 
sympathetic and spinal accessory nerves, and subdivides into the superficial cervi¬ 
cal, and great auricular nerves. The descending branch passes down in front of 
the Scalenus anticus, anastomoses with the fourth cervical nerve, and becomes con¬ 
tinuous with the clavicular nerves. 

The anterior branch of the fourth Cervical is of the same size as the preceding. 
It receives a branch from the third, sends a communicating branch to the fifth 
conical, and passing downwards and outwards, divides into numerous filaments, 
which cross the posterior triangle of the neck, towards the clavicle and acromion. 
It usually gives a branch to the phrenic nerve whilst it is contained in the inter- 
transverse space. 

Tho anterior branches of the fifth, sixth, seventh, and eighth Cervical Nerves, 
are remarkable for their large size. They arc much larger than the preceding 
nerves, and are all of equal size. They assist in the formation of the brachial 
plexus. 

Cervical Plexus. 


The cervical plexus (Fig. 256) is formed by the anterior branches of the font- 
upper cervical nerves. It is situated in front of the four upper vertebra, resting 
upon the Levator anguli scapulae, ami Scalenus medius muscles, and covered in la¬ 
the Sterno-mastoid. 

Its branches may be divided into two groups, superficial and* deep, which may 
be thus aranged:— 


Superficial 


Deep 


Ascending 


Descending 


Internal 


External 


| Superficial^ colli. 

< Auriciilaris magnus. 

( Occipitalis minor. 

( | Sternal. 

Supraclavicular < Clavicular. 

( Acromial. 

Communicating. 

Muscular. 

Communicans noni. 

Phrenic. 

Communicating. 

| Muscular. 


I 


Superficial Branches of the Cervical Plexus. 

The Superficialis Colli arises from the second and third cervical nerves, turns 
round the posterior border of the Sterno-mastoid about its middle, and passing 
obliquely forwards behind the external jugular vein to the anterior border of that 
muscle, perforates the deep cervical fascia, and divides beneath the platysma into 
two branches, which are distributed to the anterior and lateral parts of the neck. 
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The ascending branch gives a filament which accompanies the external jugu¬ 
lar vein ; it then passes upwards to the submaxillarv region, and divides into 
branches, some of which form a plexus with the cervical branches of the facial 
nerve beneath the Platysma; others pierce this muscle, supply it, and are distri¬ 
buted to the integument of the upper half of the neck, at its fore part, as high up 
as the chin. 

The descending branch pierces the Platysma, and is distributed to the integu¬ 
ment of the side and front of the neck, as low as the sternum. 

This nerve is occasionally represented by two or more filaments. 

The Auricidaris Magnus is the largest of the ascending branches. It arises 
from the second and third cervical nerves,-winds round the posterior border of 
the Sterno-mastoid, and after perforating the deep fascia, ascends upon that 
muscle beneath the Platysma to the parotid gland, where it divides into numerous 
branches. 

The facial branches pass across the parotid, and are distributed to the inte¬ 
gument of the face: others penetrate the substance of the gland, and communicate 
with the facial nerve. 

The posterior or auricular branches ascend vertically to supply the integument 
of the posterior part of the pinna, communicating with the auricular branches of 
the facial and pneumogastric nerves. 

The mastoid branch joins the posterior auricular branch of the facial, and cross¬ 
ing the mastoid process, is distributed to the integument behind the ear. 

The Occipitalis Minor arises from the second cervical nerve; it curves round 
the posterior border of the Sterno-mastoid above the preceding, and ascends ver¬ 
tically along the posterior border of this muscle to the back part of the side of the 
head. Near the cranium it perforates the deep fascia, and is continued upwards 
along the side of the head behind the ear, supplying the integument and Occipito¬ 
frontalis muscle, and communicating with the occipitalis major, auricularis mag- 
nus, and posterior auricular branch of the facial. 

This nerve gives off an auricular branch , which supplies the Attollens aurem 
and the integument of the upper and back part of the auricle. This branch is 
occasionally derived from the great occipital nerve. The occipitalis minor varies 
in size; it is occasionally double. 

The Descending or Supraclavicular Branches arise from the third and fourth 
cervical nerves; emerging beneath the posterior border of the Sterno-mastoid, 
they descend in tU<* interval between this muscle and the Trapezius, and divide 
into branches, which are. arranged, according to their position, into three groups. 

The inner or sternal branch crosses obliquely over the clavicular and sternal 
attachments of the Sterno-mastoid, and supplies the integument as far as the 
median line. 

1 he middle or clavtetdar branch crosses the clavicle, and supplies the integu¬ 
ment over the Pectoral and Deltoid muscles, communicating with the cutaneous 
branches of the upper intercostal nerves. Not unfrequently, the supraclavicular 
nerve passes through a foramen in the clavicle, at the junction of the outer with 
the inner two-thirds of the bone. 

1 be external or acromial branch passes obliquely across the outer surface of the 
Trapezius and the acromion, and supplies the integument of the upper and back 
part of the shoulder. 11 

Deep Branches of the Cervical Plexus. Internal Series. 

I lie Communicating Branches consist of several filaments, which pass from the 
loop between the first and second cervical nerves in front of the atlas to the pneu¬ 
mogastric, hypoglossal, and sympathetic. 

Muscular Branches suppl y the Anterior recti and Rectus lateralis muscles; they 
proceed from the first cervical nerve, and from the loop formed between it and the 
second. 
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The Communicans Noni (Fig. 25G) consists usually of two filaments, one being 
derived from the second, and the other from the third cervical. These filaments 
descend vertically downwards on the outer side of the internal jugular vein, cross 
in front of the vein a little below the middle of the neck, and form a loop with 
the descendens noni in front of the sheath of the carotid vessels. Occasionally, 
the junction of these nerves takes place within the sheath. 

The Phrenic Nerve (Internal Respiratory of Bell) arises from the third and 
fourth cervical nerves, and receives a communicating branch fron the fifth. It 
descends to the root of the neck, lying obliquely across the front of the Scalenus 
anticus, passes over the first part of the subclavian artery, between it and the 
subclavian vein, and, as it enters the chest, crosses the internal mammary artery, 
near its root. Within the chest, it descends nearly vertically in front of the root 
of the lung, and by the side of the pericardium, between it and the mediastinal 
portion of the pleura, to the Diaphragm, where it divides into branches, which 
separately pierce that muscle, and are distributed to its under surface. 

The two phrenic nerves differ in their length, and also in their relations at the 
upper part of the thorax. 

The right nerve is situated more deeply, and is shorter and more vertical 
in direction than the left; it lies on the outer side of the right vena innominata 
and superior vena cava. 

The left nerve is rather larger than the right, from the inclination of the 
heart to the left side, and from the Diaphragm being lower in this than on the 
opposite side. At the upper part of the thorax, it crosses in front of the arch of 
the aorta to the root of the lung. 

Each nerve supplies filaments to the pericardium and pleura, and near the 
chest is joined by a filament from the sympathetic; by another derived from the 
fifth and sixth cervical nerves ; and occasionally by one from the union of the 
descendens noni with the spinal nerves, which, Swan states, occurs only on the 
left side. 

From the right nerve , one or two filaments pass to join in a small ganglion 
with phrenic branches of the solar plexus; and branches from this ganglion are 
distributed to the hepatic plexus, the suprarenal capsule, and inferior vena cava. 
From the left nerve , filaments pass to join the phrenic plexus, but without any 
ganglionic enlargement. 

Deep Branches of the Cervical Plexus. External Series. 

Communicating Branches. The cervical plexus communicates with the spinal 
accessory nerve, in the substance of the Sterno-mastoid muscle, in the Subocci- 
pital triangle, and beneath the Trapezius. 

Muscular Branches are distributed to the Sterno-mastoid, Levator anguli 
scapuhe, Scalenus medius, and Trapezius. 

The branch for the Sterno-mastoid is derived from the second cervical; the 
Levator anguli scapula? receiving branches from the third ; and the Trapezius 
branches from the third and fourth. 

Posterior Branches of the Cervical Nerves. 

The Posterior Branches of •the cervical nerves, with the exception of the first 
two, pass backwards, and divide, behind the posterior In ter trails verse muscles, into 
external and internal branches. 

The external /tranches supply the muscles at the side of the neck, viz., the 
Cervicalis ascendens, Transversalis colli, and Trachelo-mastoid. 

The external branch of the second cervical nerve is the largest; it is often 
joined with the third, and supplies the Complexus, Splenius, and Trachelo- 
mastoid muscles. 

The infernal branches , the larger, are distributed differently in the upper and 
lower part of the neck. Those derived from the third, fourth, and fifth nerves 
pass between the Semispinalis and Complexus muscles, and, having reached the 
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spinous processes, perforate the aponeurosis of the Splenius and Trapezius and 
are continued outwards to the integument over the Trapezius; whilst those derived 
from the three lowest cervical nerves are the smallest, and are placed beneath the 
Semi spinalis, which they supply, and do not furnish any cutaneous filaments. 
These internal branches supply the Cornplexus, Semispinalis colli, Interspmales' 
and Multifidus spime. 

The posterior branches of the three first cervical nerves require a separate 
description. 

The posterior brunch of the First CerrieuJ Nerve ( Suboccipital ) is larger 
than the anterior, and escapes from the vertebral canal between the occipital bone 
and the posterior arch of the atlas, lying behind the vertebral artery, and enters 
the triangular space formed by the Rectus posticus major, the Obliquus superior, 
and Obliquus inferior. It supplies the Recti and Obliqui muscles, and the Coin¬ 
plexus. From the branch which supplies the inferior oblique a filament is given 
off, which joins the second cervical nerve. It also occasionally gives off a cuta¬ 
neous filament, which accompanies the occipital artery, and communicates with 
the occipitalis major and minor nerves. 

The posterior division of the first cervical has no branch analogous to the 
external branch of the other cervical nerves. 

The posterior branch of the Second Cervical Nerve is three or four times 
greater than the anterior branch, and the largest of all the other posterior cervical 
nerves. Ir emerges from the spinal canal between the posterior arch of the atlas 
and lamina of the axis, below the Inferior oblique. It supplies this muscle and 
receives a communicating filament from the first cervical. It then divides into 
external and internal branches. 

The internal brunch , called, from its size and distribution, the occipitalis major , 
ascends obliquely inwards between the obliquus inferior, and Cornplexus, ami 
pierces the latter muscle and the Trapezius near their attachments to the cranium. 

I t is now joined by a filament from the third cervical nerve, and ascending on the 
back part of the head with the occipital artery, divides into two branches, liicdi 
sl, Pldy the integument of the scalp as far forwards as the vertex, communicating 
with the occipitalis minor. It gives oft an auricular branch to the back part of 
the ear, and muscular branches to the Cornplexus. 

I he posterior branch of the Third Cervical is smaller than the preceding, but 
largei than the fourth ; it differs from the posterior branches of the other cervical 
neives u ] supplying an additional filament to the integument of the occiput. 
Jus occipital branch arises from the internal or cutaneous branch beneath the 
hapezius . it pierces that muscle, and supplies the skin on the lower and back part 
of the head. It lies to the inner side of the occipitalis major, with which it is con¬ 
nected. 

iht internal branches of the posterior divisions of the three first cervical 
nerves are occasionally joined beneath the Cornplexus by communicating branches. 

1 lus communication has been described by Cruveilhier as the posterior cervical 
plexus. 1 

The Brachial Plexus (Fig. 2(>2). 

I lie biachial plexus is formed by the union of th# anterior branches of the four 
lower cervical and first dorsal nerves. It extends from the lower part of the side 
o t k nee v to the axilla, being very broad, and presenting blit little of a plexi- 
tonn arrangement at its commencement, narrow opposite the clavicle, broad and 
presenting a more dense interlacement in the axilla, and dividing opposite tlir 
coracoid process into numerous branches for the supply of the upper limb. These 
nerves are all similar m size, and their mode of union in the formation of the 
plexus is the following. The fifth and sixth nerves unite near their exit from 
t le spine into a common trunk ; the seventh nerve joins this trunk near the outer 
border of the ,Scalenus medius ; and the three nerves thus form one large single 
cord. 1 he eighth cervical and first dorsal nerves unite beneath the Scalenus 
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anticus into a common trunk. Thus two large trunks are formed, the upper one 
by the union of the fifth, sixth, and seventh cervical; and the lower one by the 
eighth cervical and first dorsal. These two trunks accompany the subclavian 
artery to the axilla, lying upon its outer side, that formed by the union of the last 
cervical and first dorsal 
being nearest to the vessel. 

Opposite the clavicle, and 
sometimes in the axilla, 
each of these cords gives 
off a fasciculus, which 
uniting, a third trunk is 
formed, so that in the 
centre of the axilla three 
cords are found, one lying 
on the outer side of the 
axillary artery, one on its 
inner side, and one behind. 

The brachial plexus com¬ 
municates with the cer¬ 
vical plexus by a branch 
from the fourth to the 
fifth nerve, and with the 
phrenic by a branch from 
the fifth cervical, which 
joins that nerve on the 
Scalenus anticus muscle : 
the cervical and first dor¬ 
sal nerves are also joined 
by filaments from the mid¬ 
dle and inferior cervical 
ganglia of the sympathetic, 
close to their exit from the 
i n ter vertebral fora m ina. 

Relations. In the neck , the brachial plexus lies at first between the Scalenus 
anticus and Scalenus medius muscles, and then above and to the outer side? of the 
subclavian artery; it then passes beneath the clavicle and Subclavius muscle, 
lying upon the first serration of the Serratus magnus and Subscapularis muscles. 
Jn the axilla , it is placed on the outer side of the first portion of the axillary 
artery; it surrounds the artery in the second part of its course, one coni lying 
upon the outer side of that vessel, one on the inner side, and one behind it; and 
at the lower part of the axillary space gives off* its terminal branches to the upper 
extremity. 

Branches . The branches of the brachial plexus may be arranged into two 
groups, viz., those given off above the clavicle, and those below that bone. 

Branches above the Clavicle. 

Communicating. Posterior thoracic. 

Muscular. Suprascapular. 

The Communicating Branch with the phrenic is derived from the fifth cervical 
nerve; it joins the phrenic on the Scalenus anticus muscle. 

The Muscular Branches supply the Longus colli, Scaleni, Rhomboidei, and 
Subclavius muscles. Those for the Scaleni and Longus colli arise from the lower 
cervical nerves at their exit from the intervertebral foramina. The rhomboid 
branch arises from the fifth cervical, pierces the Scalenus medius, and passes 
beneath the Levator anguli scapuhe, which it occasionally supplies, to the Rhom¬ 
boid muscles. The subclavian branch is a small filament^ which arises from the 


Fig. 20*2.—Plan of the Brachial Plexus. 
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trunk formed by the junction of the fifth and sixth cervical nerves; it descends 
in front of the subclavian artery to the Subclavius muscle, and is usually connected 
by a filament with the phrenic nerve. 

The Posterior Thoracic Nerve (long thoracic, external respiratory of Bell) 
supplies the Serratus nuignus, and is remarkable for the length of its course. It 
arises by two roots, from the fifth and sixth cervical nerves, immediately after 
their exit from the intervertebral foramina. These unite in the substance of the 
Scalenus medius muscle, and, after emerging from it, the nerve passes down be¬ 
hind the brachial plexus and the axillary vessels, resting on the outer surface of 
the Serratus magnus. It extends along the side of the chest to the lower border 
of this muscle, and supplies it with numerous filaments. 

The Suprascapular Nerve arises from the cord formed by the fifth, sixth, 
and seventh cervical nerves ; passing obliquely outwards beneath the Trapezius, 
it enters the supraspinous fossa, through the notch in the upper border of the 
scapula: and, passing beneath the Supraspinatus muscle, curves in front of the 
spine of the scapula to the infraspinous fossa. In the supraspinous fossa, it 
gives off two branches to the Supraspinatus muscle, and an articular filament to 
the shoulder joint; and in the infraspinous fossa, it gives oft* two branches 
to the Infraspinatus muscle, besides some filaments to the shoulder joint and 
scapula. 

Branches below the Clavicle. 


To chest, 

To shoulder, 


To arm, fore¬ 
arm, and 
hand. 


Anterior thoracic. 

' Subscapular. 

Circumflex. 
Musculo-cutaneous. 
Internal cutaneous. 

Lesser internal cutaneous. 
Median. 

Ulnar. 

Musculo-spiral. 


I he branches given off below the clavicle are derived from the three cords of 
the brachial plexus in the following manner:— 

From the outer cord , arise the external of the two anterior thoracic nerves, the 
musculo-cutaneous nerve, and the outer head of the median. 

irovi the inner cord , arise the internal of the two anterior thoracic nerves, the 
internal cutaneous, the lesser internal cutaneous (nerve of Wrisberg), the ulnar, 
and inner head of the median. 

From the posterior cord, arises the subscapular; and it then subdivides into the 
musculo-spiral and circumflex nerves. 

1 lie Anterior Thoracic Nerves , two in number, supply the Pectoral muscles. 

1 he external, or superficial branch, the larger of the two, arises from the outer 
cord of the brachial plexus, passes inwards, across the axillary artery and vein, 
and is distributed to the under surface of the Pectoral is major. It sends down a 
communicating filament to join the internal branch. 

J he internal , or deep branch, arises from the inner cord, and passes upwards 
between the axillary artery and vein (sometimes perforates the vein), and joins with 
the filament from the superficial branch. From the loop thus formed, branches 
are distributed to the under surface of the Pectoral is minor and major muscles. 

I he Subscapular Nerves are three in number, and supply the Subscapularis. 
Teres major, and Latissimus dorsi muscles. 

The upper subscapular nerve , the smallest, enters the upper part of the 
Subscapularis muscle. 

I he lower subscapular nerve enters the axillary border of the Subscapularis, 
and terminates in the Feres major. The latter muscle is sometimes supplied by 
a separate branch. 
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Fig. 263—Cutaneous Nerves of Right Upper 
Extremity. Anterior View. 


The long subscapular , the largest of the three, descends along the lower border 
of the Subscapularis to the Latissimus dorsi, through which it nitty be traced as 
far as its lower border. 

The Circumflex Nerve supplies some of the muscles, and the integument of the 
shoulder, and the shoulder joint. It 
arises from the posterior cord of the 
brachial plexus, in common with the 
musculo-spirai nerve. It passes down 
behind the axillary artery, and in front 
of the subscapularis; and, at the lower 
border of this muscle, passes backwards, 
and divides into two branches. 

The superior branch winds round the 
neck of the humerus, beneath the Del¬ 
toid, with the posterior circumflex vessels, 
as far as the anterior border of this muscle, 
supplying it, and giving off cutaneous 
branches, which pierce it to ramify in the 
integument covering its lower part. 

The inferior branch , at its origin, dis¬ 
tributes filaments to the Teres minor and 
back part of the Deltoid muscles; upon 
the filament to the former muscle a gan- 
gliform enlargement usually exists. The 
nerve then pierces the deep fascia, and 
supplies the integument over the lower 
two-thirds of the posterior surface of the 
Deltoid, as well as that covering the long 
head of the Triceps. 

The circumflex nerve, before its divi¬ 
sion, gives off an articular filament, which 
enters the shoulder joint below the Sub¬ 
scapularis. 

The Museulo-cutaneous Nerve (ex¬ 
ternal cutaneous, perforans Gasser it) sup¬ 
plies some of the muscles of the arm, and 
the integument of the forearm. It arises 
from the outer cord of the brachial plexus, 
opposite the lower border of the Pecto- 
ralis minor. It then perforates the Coraco- 
brachialis muscle, and passes obliquely 
between the Biceps and Brachialis anti- 
cus, to the outer side of the arm, a little 
above the elbow’, where it perforates the 
deep fascia and becomes cutaneous. This 
nerve, in its course through the arm, sup¬ 
plies the Coraco-brachialis, Biceps, and 
Brachialis anticus muscles, besides some 
filaments to the elbow joint and humerus. 

The cutaneous portion of the nerve 
passes behind the median cephalic vein, 

and divides, opposite the elbow joint, into an anterior and a posterior branch. 

The anterior branch descends along the radial border of the forearm to the 
wrist. It is here placed in front of the radial artery, and, piercing the deep 
fascia, accompanies that vessel to the back of the wrist, it communicates with a 
branch from the radial nerve, and distributes filaments to the integument of the 
ball of the thumb, and to the wrist joint. 
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Fig. 2G4.—Cutaneous Nerves of Right Upper 
Extremity. Posterior View. 


The posterior branch is given off about the middle of the forearm, and passes 
downwards along the back part of its radial side, to the wrist. It supplies the 
integument of the lower third of the forearm, communicating with the radial 
nerve, and the external cutaneous branch of the musculo-spiral. 

The Internal Cutaneous Nerve is one 
of the smallest branches of the brachial 
plexus. It arises from the inner cord, 
in common with the ulnar and internal 
head of the median, and, at its commence¬ 
ment, is placed on the inner side of the 
brachial artery. It passes down the inner 
side of the arm, pierces the deep fascia 
with the basilic vein, about the middle of 
the limb, and becoming cutaneous, di¬ 
vides into two branches. 

This nerve gives off, near the axilla, a 
cutaneous filament, which pierces the 
fascia, and supplies the integument cover¬ 
ing the Biceps muscle, nearly as far as 
the elbow. This filament lies a little ex¬ 
ternal to the common trunk from which 
it arises. 

The anterior branch, the larger of the 
two, passes in front of, occasionally be¬ 
hind, the median basilic vein. It then 
descends on the anterior surface of the 
ulnar side of the forearm, distributing 
filaments to the integument as far as the 
wrist, and communicating with a cuta¬ 
neous branch of the ulnar nerve. 

The posterior branch, passes obliquely 
downwards on the inner side of the basilic 
vein, winds over the internal condyle of 
the humerus to the back of the forearm, 
and descends, on the posterior surface of 
its ulnar side, to a little below the middle, 
distributing filaments to the integument. 
It anastomoses above the elbow, with 
the lesser internal cutaneous, and above 
the wrist, with the dorsal branch of the 
ulnar nerve (Swan). 

The Lesser Internal Cutaneous Nerve 
(nerve of Wrisberg) is distributed to 
the integument on the inner side of the 
arm. It is the smallest of the branches 
of the brachial plexus, and usually arises 
from the inner cord, with the internal 
cutaneous and ulnar nerves. It passes 
through the axillary space, at first lying 
beneath, and then on the inner side, of 
the axillary vein, and communicates with 
the intercosto-lnimeral nerve. It then 
descends along the inner side of the bra¬ 
chial artery, to the middle of the arm, 

# where it pierces the deep fascia, and is 

distributed to the integument of the back part of the lower third of the arm, 
extending as far as the elbow, where some filaments are lost in the integument in 
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front of the inner condyle, an l others over the olecranon. It communicates with 
the inner branch of the internal entauous nerve. 

In some cases, the nerve of Wrisberg and intercosto-humeral are connected by 
two or three filaments, which form a kind of plexus at the hack part of the axilla. 

In other cases, the intcrcosto-lmnieral is of large size, an l takes the place of the 
nerve of Wrisberg, receiving merely a filament of communie ition from the brachial 
plexus, which represents this nerve. In other cases, this filament is wanting, the 
place of the nerve of Wrisberg being supplied entirely from the intercosto- 
bumeral. 

The Median Nerve (Fig. 265) has received its name from the course it takes 
along the mid lie line of the arm and forearm to the hand, lying between the 
ulnar and musculo-spiral and radial nerves. It arises by t wo roots, one from the 
outer, and one from the inner cord of the brachial plexus; these embrace the lower 
part of the axillary artery, uniting either in front or on the outer side of that « 
vessel. As it descends through the arm, it lies at first on the outer side of the 
brachial artery, crosses that vessel in tin* middle of its course, usually in front, 
but occasionally behind it, and lies on its inner side to the bend of the elbow, 
where it is placed beneath the bicipital fascia, and is separated from the elbow 
joint by the Brachialis anticus. In the forearm, it passes between the two heads 
of the Pronator radii teres, and descends beneath the Flexor sublimis, to within 
two inches above the annular ligament, where it becomes more superficial, lying 
between the Flexor sublimis and Flexor carpi radialis, covered by the integument 
and fascia. It then passes beneath the annular ligament into the hand. 

Branches. No branches are given off from the median nerve in the arm. 

In the forearm , its branches are, muscular, anterior interosseous, and palmar 
cutaneous. 

The muscular branches supply all the superficial layer of muscles on the ante¬ 
rior surface of the forearm, except the Flexor carpi ulnaris. These branches are 
derived from the nerve near the elbow. The branch furnished to the Pronator 
radii teres often arises above the joint. 

The anterior interosseous supplies the deep muscles on the anterior surface of 
the forearm. It accompanies the anterior interosseous artery along the inter¬ 
osseous membrane, in the interval between the Flexor longus pollicis and Flexor 
profundus digitorum muscles, both of which it supplies, and terminates below in 
the Pronator quadratus. 

The palmar cutaneous branch arises from the median nerve at the lower 
part of the forearm. It pierces the fascia above the annular ligament, and di¬ 
vides into two branches; the outer one supplies the skin over the ball of the 
thumb, and communicates with the external cutaneous nerve : the inner one sup¬ 
plies the integument of the palm of the hand, anastomosing with the cutaneous 
branch of the ulnar. Both nerves cross the annular ligament previous to their 
distribution. 

In the palm of the hand , the median nerve is covered by the integument and 
palmar fascia, and rests upon tin* tendons of the Flexor muscles. In this situation 
it becomes enlarged, somewhat flattened, of a reddish color, and divides into two 
branches. Of these, the external one supplies a muscular branch to some of the 
muscles of the thumb, and digital branches to the thumb and index finger ; the 
internal branch supplying digital branches to the middle finger and part of the 
index and ring fingers. 

The branch to the muscles of the thumb is a short nerve, which subdivides to 
supply the Abductor, Opponens, and outer bead of the Flexor brevis pollicis mus¬ 
cles : the remaining muscles of this group being supplied by the ulnar nerve. 

The digital branches are five in number. The first and second, pass along 
the borders of the thumb, the most external one communicating with branches <>i 
the radial nerve. The third passes along the radial side of the index finger, and 
supplies the first Lumbrical muscle. The fourth subdivides to supply the adjacent 
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Fig. 265.—Nerves of tlie Left Upper Extremity. Front View. 
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aides of the index and middle fingers, and sends a branch to the second Lumbri- 
cal muscle. Th Q fifth supplies the adjacent sides of the middle and ring fingers, 
and communicates with a branch from the ulnar nerve. 

Each digital nerve, opposite the base of the first phalanx, gives off a dorsal 
branch, which joins the dorsal digital nerve, and runs along the side of the 
dorsum of the finger, ending in the integument over the last phalanx. At the 
end of the finger, the digital nerve divides into a palmar and a dorsal branch; the 
former supplies the extremity of the finger, and the latter ramifies around and 
beneath the nail. The digital nerves, as they run along the fingers, are placed 
superficial to the digital arteries. 

The Ulnar Nerve is placed along the inner or ulnar side of the upper limb, 
and is distributed to the muscles and integument of the forearm and hand. It 
is smaller than the median, behind which it is placed, diverging from it in its 
course down the arm. It arises from the inner cord of the brachial plexus, in 
common with the internal head of the median and the internal cutaneous nerves. 
At its commencement, it lies at the inner side of the axillary artery, and holds 
the same relation with the brachial artery to the middle of the arm. From this 
point/it runs obliquely across the internal head of the Triceps, pierces the internal 
intermuscular septum, and descends to the groove between the internal condyle 
and olecranon, accompanied by the inferior profunda artery. At the elbow , it 
rests upon the inner condyle, and passes into the forearm between the two heads 
of the Flexor carpi ulnaris. In the forearm , it descends in a perfectly straight 
course along its ulnar side, lying upon the Flexor profundis digitorum, its upper 
half being covered by the Flexor carpi ulnaris, its lower half lying on the outer 
side of this muscle, covered by the integument and fascia. The ulnar artery 
in the upper part of its course, is separated from the ulnar nerve by a considerable 
inverval; in the lower half of its coui^e, the nerve lies to its inner side. At the 
wrist , the ulnar nerve crosses the annular ligament on the outer side of the 
pisiform bone, a little behind the ulnar artery, and immediately beyond this hone 
divides into two branches, superficial and deep palmar. 

The branches of the ulnar nerve are 


In forearm 


r Articular (elbow). 
Muscular. 

< Cutaneous. 

Dorsal branch. 
Articular (wrist). 


In hand 


( Superficial palmar. 
( Deep palmar. 


The Articular branches distributed to the elbow joint consist of several small 
filaments. They arise from the nerve as it lies in the groove between the inner 
condyle and olecranon. 

The Muscular branches are two in number; one supplying the Flexor carpi 
ulnaris; the other, the inner half of the Flexor profundus digitorum. They arise 
from the trunk of the nerve near the elbow. 

The Cutaneous branch arises from the ulnar nerve about the middle of the fore¬ 
arm, and divides into a superficial and deep branch. 

The superficial branch (frequently absent) pierces the deep fascia near the wrist, 
and is distributed to the integument, communicating with a branch of the internal 
cutaneous nerve. 

The deep branch lies on the ulnar artery, which it accompanies to the hand, 
some filaments entwining around the vessel, which end in the integument of the 
palm, communicating with branches of the median nerve. 

The Dorsal cutaneous branch arises about two inches above the wrist; it passes 
backwards beneath the Flexor carpi ulnaris, perforates the deep fascia, and, run¬ 
ning along the ulnar side of the wrist and hand, supplies the inner side of the little 
finger, and the adjoining sides of the little and ring fingers; it also sends a com¬ 
municating filament to that branch of the radial nerve which supplies the adjoin¬ 
ing sides of the middle and ring fingers. 

35 
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Articular filaments to the wrist are also supplied by the ulnar nerve. 

The Superficial palmar branch supplies the Palmar is brevis, and the integument 
on the inner side of the hand, and terminates in two digital branches, which are 
distributed, one to the ulnar side of the little finger, the other to the adjoining 
sides of the little and ring fingers, the latter communicating with a branch from 
the median. 

The Deep palmar branch passes between the Abductor and Flexor brevis 
minimi digiti muscles, and follows the course of the deep palmar arch beneath 

the flexor tendons. At 

Fig. 966.—The Suprascapular, Circumflex, ami Musculo-spiral its origin, it supplies the 

muscles of the little finger. 
As it crosses the deep part 
of the hand it sends two 
blanches to each interos¬ 
seous space, one for the 
Dorsal and one for the 
Palmar interosseous mus¬ 
cle, the branches to the 
second and third Palmar 
interossei supplying fila¬ 
ments to the two inner 
Lumbrieal muscles. At its 
termination between the 
thumb and index finger, it 
supplies the Adductor pol- 
licis and the inner bead of 
the Flexor brevis pollicis. 

The Musculo-spiral 
Nerve (Fig. 266), the largest 
branch of the brachial 
plexus, supplies the mus¬ 
cles of the back part of the 
arm and forearm, and the 
integument of the same 
parts, as well as that of 
the hand. It arises from 
the posterior cord of the 
brachial plexus by a com¬ 
mon trunk with the cir¬ 
cumflex nerve. At its 
commencement, it is placed 
behind the axillary ami 
upper part of the brachial 
arteries, passing down iu 
front of the tendons of the 
Latissimus dorsi and Teres 
major. It winds round 
the humerus in the spiral 
groove with the superior 
profunda artery and vein, 
passing from the inner to 
the outer side of the bone 
beneath the Triceps mus¬ 
cle. At the outer side of 
the arm, it descends be¬ 
tween the Brachialis an- 
tieus and Supinator longus 
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to the front of the external condyle, where it divides into the radial and posterior 
interosseous nerves. 

.The branches of the musculo-spiral nerve are:— 

Muscular. Radial. 

Cutaneous. Posterior interosseous. 

The Muscular branches supply the Triceps, Anconeus, Supinator longus, 
Extensor carpi radialis longior, and Bracliialis anticus. These branches are 
derived from the nerve, at the inner side, back part, and outer side of the 
arm. 

The internal muscular branches supply the inner and middle heads of the 
Triceps muscle. That to the inner head of the Triceps is a long, slender 
filament, which lies close to the ulnar nerve, as far as the lower third of the 

arm. 

Th eposterior muscular branch , of large size, arises from the nerve in the groove 
between the Triceps and the humerus. It divides into branches which supply the 
outer head of the Triceps and Anconeus muscles. The branch for the latter 
muscle is a long, slender filament, which descends in the substance of the Triceps 
to the Anconeus. 

The external muscular branches supply the Supinator longus, Extensor carpi 
radialis longior, and Brachial is anticus. 

The Cutaneous branches are three in number, one internal, and two external. 

The internal cutaneous branch arises in the axillary space, with the inner mus¬ 
cular branch. It is of small size, and passes across the axilla to the inner side 
of the arm, supplying the integument on its posterior aspect nearly as far as the 
olecranon. 

The two external cutaneous branches perforate the outer head of the Triceps, at 
its attachment to the humerus. The upper and smaller one follows the course of 
the cephalic vein to the front of the elbow, supplying the integument of the lower 
half of the upper arm on its anterior aspect. The lower branch pierces the deep fascia 
below the insertion of the Deltoid, and passes down along the outer side of the 
arm and elbow, and along the radial side of the forearm to the wrist, supplying 
the integument in its course, and joining, near its termination, with a branch of 
the external cutaneous nerve. 

The Radial Nerve passes along the front of the radial side of the forearm, to 
the commencement of its lower third. It lies at first a little to the outer side of 
the radial artery, concealed beneath the Supinator longus. In the middle third of 
the forearm, it lies beneath the same muscle, in close relation with the outer side 
of that vessel. It <juits the artery about three inches above the wrist, passes be¬ 
neath the tendon of the Supinator longus, and, piercing the deep fascia at the 
outer border of the forearm, divides into two branches. 

The external branch , the smaller of the two, supplies the integument of the 
radial side, and ball of the thumb, joining with the posterior branch of the external 
cutaneous nerve. 

The internal branch communicates, above the wrist, with a branch from the ex¬ 
ternal cutaneous, and, on the back of the hand, forms an arch with the dorsal branch 
of the ulnar nerve. It then divides into digital nerves, which supply, the first, the 
ulnar side of the thumb; the second, the radial side of the index finger; the third, 
the adjoining sides of the index and middle fingers; and the fourth, the adjacent 
borders of the middle and ring fingers. The latter nerve communicates with a 
filament from the dorsal branch of the ulnar nerve. 

The Posterior Interosseous Nerve pierces the Supinator brevis, winds to the back 
of the forearm, in the substance of this muscle, and, emerging from its lower 
border, passes down between the superficial and deep layer of muscles, to the middle 
of the forearm. Considerably diminished in size, it descends on the interosseous 
membrane, beneath the extensor secundi internodii pollicis, to the back of the 
carpus, where it presents a gangliform enlargement, from which filaments are dis- 
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tributed to the ligaments and articulations of the carpus. It supplies all the mus¬ 
cles of the radial and posterior brachial regions, excepting the Anconeus, Supinator 
longus, and Extensor carpi radialis longior. 


Dorsal Nerves. 

The Dorsal Nerves are twelve in number on each side. The first appears 
between the first and second dorsal vertebrae, and the last between the last dorsal 
and first lumbar. 

The roots of origin of the dorsal nerves are few in number, of small size, and 
vary but slightly from the second to the last. Both roots are very slender; the 
posterior ones exceeding in thickness those of the anterior only in a slight degree. 
These roots gradually increase in length from above downwards, and remain in 
contact with the spinal coni for a distance equal to the height of at least two ver- 
tebrse, in the lower part of the dorsal region. They then join in the intervertebral 
foramen, and, at their exit, divide into two branches, a posterior, or dorsal, and an 
anterior, or intercostal branch. 

The first and last dorsal nerves are exceptions to these characters. 

The Posterior primary branches of the Dorsal Nerves , which are smaller than 
the intercostal, pass backwards between the transverse processes, and divide into 
external and internal branches. 

The external branches increase in size from above downwards. They pass 
through the Longissimus dorsi, corresponding to the cellular interval between it 
and the Sacro-lumbalis, supplying these muscles, as well as those by which they 
are continued upwards to the head, and the Lcvatores costarum; the five or six 
lower ones giving oft' cutaneous filaments. 

The internal branches of the six upper nerves pass inwards to the interval be¬ 
tween the Multifidus spina? and Semispinalis dorsi muscles, which they supply; 
then, piercing the origin of the Khoroboideus and Trapezius, become cutaneous 
by the side of the spinous processes. The internal branches of the six lower 
nerves are distributed to the Multifidus spinae, without giving off any cutaneous 
filaments. 

The cutaneous branches of the dorsal nerves arc twelve in number, the six upper 
being derived from the internal branches, and the six lower from the external 
branches. The former pierce the Rhomboid and Trapezius muscles, close to the 
spinous processes, and ramify in the integument. They are frequently furnished 
with gangHform enlargements. The six lower cutaneous branches pierce the 
Serratus posticus inferior, and Latissimus dorsi, in a line with the angles of the 
ribs. 

Intercostal Nerves. 

The Intercostal Nerves (anterior primary branches of the dorsal nerves) are 
twelve in number on each side. They are distributed to the parietes of the thorax 
and abdomen, separately from each other, without being joined in a plexus, in 
which respect they differ from all the other spinal nerves. Each nerve is con¬ 
nected with the adjoining ganglia of the sympathetic by one or two filaments. 
The intercostal nerves may be divided into two sets, from the difference they pre¬ 
sent in their distribution. The six upper, with the exception of the first, are 
limited in their distribution to the parietes of the chest. The six lower supply 
the parietes of the chest and abdomen. 

Upper Intercostal Nerves. 

The Upper Intercostal Nerves pass forwards in the intercostal spaces with the 
intercostal vessels, lying below the veins and artery. At the back of the chest, 
they lie between the pleura and the External intercostal muscle, but are soon 
placed between the two planes of Intercostal muscles as far as the costal car- 
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til ages, where they lie between the pleura and the Internal intercostal muscles. 
Near the sternum, they cross the internal mammary artery, and Triangularis 
sterni, pierce the Internal intercostal and Pec to rails major muscles, and supply 
the integument of the mamma and front of the chest, forming the anterior 
cutaneous nerves of the thorax ; that from the second nerve becoming joined with 
the supraclavicular nerves. 

Brunches. Numerous slender muscular filaments supply the Intercostal and 
Triangularis sterni muscles. Some of these branches, at the front of the chest, 
cross the costal cartilages from one to another intercostal space. 

Lateral Cutaneous Nerves . These are derived from the intercostal nerves, 
midway between the vertebrae and sternum, pierce the External intercostal and 
Scrratus magnus muscles, and divide into two branches, anterior and posterior. 

The anterior branches are reflected forwards to the side and forepart of the 
chest, supplying the integument of the chest and mamma, and the upper digita- 
tions of the External oblique. 

1 he posterior /tranches are reflected backwards, to supply the integument over 
the scapula and Latissimus dorsi. 

The first intercostal nerve has no lateral cutaneous branch. The lateral cuta¬ 
neous branch of the second intercostal nerve is of large size, and named from its 
origin and distribution, the intercosto-humeral nerve. 

The Intercosto-humeral Nerve is of large size. It pierces the External inter¬ 
costal muscle, crosses the axillary space to the inner side of the arm, and joins 
with a filament from the nerve of Wrisberg. It then pierces the fascia, and*sup¬ 
plies the integument of the upper half of the inner and posterior side of the arm, 
communicating with the internal cutaneous branch of the musculo-spiral nerve. 
Hie size of this nerve is in inverse proportion to the size of the other cutaneous 
nerves, especially the nerve of Wrisberg. 

Lower Intercostal Nerves. 

The Lower Intercostal Nerves (excepting the last) have the same arrangement 
as the upper ones as far as the anterior extremities of the intercostal spaces, where 
they pass behind the costal cartilages, and between the Internal oblique and 
Transversal is muscles, to the sheath of the rectus, which they perforate. They 
supply the Rectus muscle, and terminate in branches which become subcutaneous 
near the linea alba (anterior cutaneous nerves of the abdomen), and supply the inte¬ 
gument in front of the abdomen, being directed outwards to the lateral cutaneous 
nerves. The lower intercostal nerves supply the Intercostal and Abdominal mus¬ 
cles, and about the middle of their course give off lateral cutaneous branches, which 
pierce the External intercostal and External oblique muscles, and are distributed to 
the integument of the abdomen, the anterior branches passing nearly as far forwards 
as the margin of the Rectus, the posterior branches passing to supply the skin 
over the Latissimus dorsi, where they join the dorsal cutaneous nerves. 

Peculiar Dorsal Nerves. 

First Dorsal Nerve. Its roots of origin are similar to those of a cervical nerve. 
Its posterior or dorsal branch resembles, in its mode of distribution, the dorsal 
branches of the cervical nerves. Its anterior branch enters almost wholly into the 
formation of the brachial plexus, giving off, before it leaves the thorax, a small 
intercostal branch, which runs along the first intercostal space, and terminates on 
the front of the chest, by forming the first anterior cutaneous nerve of the thorax. 
The first intercostal nerve gives off no lateral cutaneous branch. 

The Last Dorsal is larger than the other dorsal nerves. Its anterior branch 
runs along the lower border of the last rib in front of the Qundratus lumborum, 
perforates the aponeurosis of the Transversal is, and passes forwards between it 
ami the internal oblique, to be distributed in the same manner as the preceding 
nerves. It communicates with the iliohypogastric branch of the lumbar plexus, 
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and is occasionally connected with the first lumbar nerve by a slender branch, the 
dorsi-lumbar nerve, which descends in the substance of the Quadratus lumborum. 

The lateral cutaneous branch of the last dorsal is remarkable for its lar^e 
size; it perforates the Internal and External oblique muscles, passes downwards 
over the crest of the ilium, and is distributed to the integument of the front of 
the hip, some of its filaments extending as low down as the trochanter major. 

Lumbar Nerves. 

The Lumbar Nerves are five in number on each side ; the first appears between 
the first and second lumbar vertebrae, and the last between the last lumbar and the 
base of the sacrum. 

The roots of the lumbar nerves are the largest, and their filaments the most 
numerous, of all the spinal nerves, and they are closely aggregated together upon 
the lower end of the cord. The anterior roots are smaller, but there is not 
the same disproportion between them and the posterior roots as in the cervical 
nerves. The roots of these nerves have a vertical direction, and are of consider¬ 
able length, more especially the lower ones, as the spinal cord does not extend 
beyond the first lumbar vertebra. The roots become joined in the intervertebral 
foramina, and at their exit divide into two branches, anterior and posterior. 

The Posterior branches of the lumbar nerves diminish in size from above down¬ 
wards ; they pass backwards between the transverse processes, and divide into 
external and internal branches. 

The external branches supply the Erector spins® and Intertransverse muscles. 
From the three upper branches cutaneous nerves are derived, which pierce the 
Saero-lumbalis and Latissimus dorsi muscles, and descend over the back part of 
the crest of the ilium to be distributed to the integument of the gluteal region, 
some ot the filaments passing as far as the trochanter major. 

The internal branches , the smaller, pass inwards close to the articular processes 
of fhe vertebrae, and supply the Multifidus spime and Interspinales muscles. 

1 he Anterior branches of the lumbar nerves increase in size from above down¬ 
wards. At their origin, they communicate with the lumbar ganglia of the sympa¬ 
thetic by long slender filaments, which accompany the lumbar arteries around the 
sides ot the bodies of the vertebrae, beneath the Psoas muscle. The nerves pass 
obliquely outwards behind the Psoas rnagnus, or between its fasciculi, distributing 
filaments to it and the Quadratus lumborum. The anterior branches of the four 
upper nerves arc connected together in this situation by anastomotic loops, and 
form the lumbar plexus. r l he anterior branch of the fifth lumbar, joined with a 
branch from the fourth, descends across the base of the sacrum to join the ante¬ 
rior branch of the first sacral nerve, and assist in the formation of the sacral 
plexus. 1 he cord resulting from the union of these two nerves is called the 
/ umbo-sacral nerve. 

Lumbar Plexus. 

Ihc Lumbar Plexus is formed by the loops of communication between the 
anterior branches of the four upper lumbar nerves. The plexus is narrow above, 
ami occasionally connected with the last dorsal by a slender branch, the dorsi- 
1 urn bar nerve; it is broad below, where it is joined to the sacral plexus by the 
lum Mi-sacial. It is situated in the substance of the Psoas muscle near its poste- 
nor part, in front of the transverse processes of the lumbar vertebra. * 

io mode in which the plexus is formed is the following. The first lumbar 
none gives oft the ilio-hypogastric and ilio-inguinal nerves, and a communicating 
branch to the second. The second gives ofT the external cutaneous and genito- 
crural, and a communicating branch to the third nerve. The third nerve gives 
a < esccnding filament to the fourth, and divides into two branches, which assist 
in forming the anterior crural and obturator nerves. The fourth nerve completes 
the formation of the anterior crural, and the obturator; furnishes part of the 
accessory obturator, and gives off a communicating branch to the fifth lumbar. 
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The branches of the lumbar plexus are the 

Obturator. 

Accesso ry ob t u r a tor. 

Anterior crural. 

These branches may be divided into two groups, according to their mode of 
distribution. One group, including the ilio-hypogastric, ilio-inguinal, and part 
of the genito-crural nerves, supplies the lower part of the parietes of the abdo¬ 
men ; the other group, which includes the remaining nerves, supplies the fore¬ 
part of the thigh and inner side of the leg. 


Fig. 207.—The Lumbar Plexus ami its Brandies. 



The Ilio-HYPOGASTRIC BRANCH (superior muttcufo-cutaneousi) arises from the 
first lumbar nerve. Tt pierces the outer border of the Psoas muscle at its upper part, 
and crosses obliquely over the Quadratus lmnborum to the crest of the ilium. It 
then perforates the Transversalis muscle, and divides between it and the Internal 
oblique into two branches, iliac and hypogastric. 

The iliac branch pierces the Internal and External oblique muscles imme¬ 
diately above the crest of the ilium, and is distributed to the integument of the 
gluteal region, behind the lateral cutaneous branch of the last dorsal nerve (Fig. 
-70). The size of this nerve hears an inverse proportion to that of the cutaneous 
branch of the last dorsal nerve. 


Uio-hypogastric. 
Ilio-inguinal. 
Genito-crural. 
External cutaneous. 
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The hypogastric branch continues onwards between the Internal oblique and 
Transversalis muscles. It first pierces the Internal oblique, and near the middle 
line perforates the External oblique, and is distributed to the integument covering 
the hypogastric region. 

The Iuo-inguinal BRANCH (inferior musculo-cntaneom ), smaller than the 
preceding, also arises from the first lumbar nerve. It pierces the outer border of 
the Psoas just below the ilio-hvpogastric, and passes obliquely downwards and 
outwards across the Quadratus lumborum and Iliacus muscles, perforates the 
Transversalis, and communicates with the ilio-hypogastric nerve between that 
muscle and the Internal oblique, near the forepart of the crest of the ilium. The 
nerve then pierces the Internal oblique, distributing filaments to it, and accom¬ 
panying the spermatic cord, escapes at the external abdominal ring, and is distri¬ 
buted to the integument of the scrotum and upper and inner part of the thigh in 
the male, and to the labium in the female. The size of this nerve is in inverse 
proportion to that of the ilio-hypogastric. Occasionally it is very small, and 
ends by joining it ; in such cases, a branch from the ilio-hypogastric takes the 
place of that nerve, or the nerve may be altogether absent. 

The Genito-crural Nerve arises from the second lumbar, and by a few fibres 
from the cord of communication between it and the first. It passes obliquely 
through the substance of the Psoas, descends on its surface to near Poupart’s 
ligament, and divides into a genital and a crural branch. 

The genital branch descends on the external iliac artery, sending a few fila¬ 
ments around that vessel; it then pierces the fascia transversalis, and passing 
through the internal abdominal ring, descends along the back part of the sper¬ 
matic cord to the scrotum, and supplies, in the male, the Cremaster muscle. In 
the female, it accompanies the round ligament, and is lost upon it. 

The crural branch passes along the inner margin of the Psoas muscle, beneath 
Poupart’s ligament, into the thigh, where it pierces the fascia lata, and is distri¬ 
buted to the integument of the upper and anterior aspect of the thigh, communi¬ 
cating with the middle cutaneous nerve. 

A few filaments from this nerve may be traced on to the femoral artery; they 
are derived from the nerve as it passes beneath Poupart’s ligament. 

The External Cutaneous Nerve arises from the second lumbar, or from tin* 
loop between it and the third. It perforates the outer border of the Psoas muscle 
about its middle, and crosses the Iliacus muscle obliquely, to the notch imme¬ 
diately beneath the anterior superior spine of the ilium, where it passes beneath 
Poupart s ligament into the thigh, and divides into two branches of nearly equal 
size, anterior and posterior. 

The anterior branch descends in an aponeurotic canal formed in the fascia 
lata, becomes superficial about four inches below Poupart’s ligament, and divides 
into branches, which arc distributed to the integument along the anterior and 
outer part of the thigh, as far down as the knee. This nerve occasionally com¬ 
municates with the long saphenous nerve. 

The posterior branch pierces the fascia lata, and subdivides into branches 
which pass across the outer and posterior surface of the thigh, supplying the 
integument in this region as far as the middle of the thigh. 

I he Obturator Nerve supplies the Obturator externus and Adductor muscles 
of the thigh, the articulations of the hip and knee, and occasionally the integu¬ 
ment of the thigh and leg. It ‘arises by two branches: one from the third, the 
other from the fourth lumbar nerve. It descends through the inner fibres of the 
Psoas muscle, and emerges from its inner border near the brim of the pelvis; it 
then runs along the lateral wall of the pelvis, above the obturator vessels, to the 
upper part of the obturator foramen, where it enters the thigh, and divides into 
an anterior and a posterior branch, separated by the Adductor brevis muscle. 

I lie antenor branch passes down in front of tlie Adductor brevis, being 
covered by the Pectineus and Adductor longus; and, at the lower border of the 
latter muscle, communicates with the internal cutaneous and internal saphenous 
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Fig. 208.—Cutaneous Nerves of Lower 
Extremity. Front View. 



Fig. 209.—Nerves of the Lower Extremity. 
Front View. 

















622 


SPINAL NERVES. 


nerves, forming a kind of plexus. It then descends upon the femoral artery, 
upon which it is finally distributed. 

This nerve, near the Obturator foramen, gives off an articular branch to the 
hip joint. Behind the Pectincus, it distributes muscular branches to the Adduc¬ 
tor longus and Gracilis, and occasionally to the Adductor brevis and Pectineus, 
and receives a communicating branch from the accessory obturator nerve. 

Occasionally this communicating branch is continued down, as a cutaneous branch, 
to the thigh and leg; emerging from the lower border of the Adductor longus, it 
descends along the posterior margin of the Sartorius to the inner side of the knee, 
where it pierces the deep fascia, communicates with the long saphenous nerve, 
and is distributed to the integument of the inner side of the leg, as low down as 
its middle. When this branch is small, its place is supplied by the internal cuta¬ 
neous nerve. 

The posterior branch of the obturator nerve pierces the Obturator externus, and 
passes behind the Adductor brevis to the front of the Adductor mngnus, where it 
divides into numerous muscular branches, which supply the Obturator externus, 
the Adductor magnus, and occasionally the Adductor brevis. 

The articular branch for the knee joint perforates the lower part of the 
Adductor magnus, and enters the upper part of the popliteal space; descending 
upon the popliteal artery, as far as the back part of the knee joint, it perforates 
the posterior ligament, and is distributed to the synovial membrane. It gives 
filaments to the artery in its course. 

The Accessory Obturator Nerve is of small size, and arises either from the 
obturator nerve near its origin, or bv separate filaments from the third and fourth 
lumbar nerves. It descends along the inner border of the Psoas muscle, crosses 
the body of the pubes, and passes beneath the Pectineus muscle, where it divides 
into numerous branches. One of these supplies the Pectineus, penetrating its 
under surface; another is distributed to the hip joint; while a third communicates 
with the anterior branch of the obturator nerve. This branch, when of large 
size, is prolonged (as already mentioned), as a cutaneous branch, to the leg. The 
accessory obturator nerve is not constantly found; when absent, the hip joint 
receives branches from the obturator nerve. Occasionally it is very small, and 
becomes lost in the capsule of the hip joint. 

The Anterior Crural Nerve is tlie largest branch of the lumbar plexus. It 
.supplies muscular branches to the lliacus, Pectineus, and all the muscles on the 
front of the thigh, excepting the Tensor vaginie femoris; cutaneous filaments to 
the front and inner side of the thigh, and to the leg and foot; and articular branches 
to the knee. It arises from the third and fourth lumbar nerves, receiving also a 
fasciculus from the second. It descends through the fibres of the Psoas muscle, 
emerging from it at the lower part of its outer border; and passes down between 
it and the lliacus, and beneath Poupart’s ligament, into the thigh, where it be¬ 
comes somewhat flattened, and divides into an anterior or cutaneous, and a poste¬ 
rior or muscular part. Beneath Poupart’s ligament, it is separated from the 
femoral artery by the Psoas muscle, and lies beneath the iliac fascia. 

Within the pelvis , the anterior crural nerve gives off some small branches to 
the lliacus, and a branch to the femoral artery, which is distributed upon the 
upper part of that vessel. The origin of this branch varies ; it occasionally arises 
higher than usual, or it may arise lower down in the thigh. 

External to the pelvis , the following branches are given off:— 

Erom the Anterior Division . E'rom the Posterior Division. 

Middle cutaneous. Muscular. 

Internal cutaneous. Articular. 

Long Saphenous. 

The Middle Cutaneous Nerve pierces the fascia lata (occasionally the Sarto¬ 
rius also), about three inches below Poupart’s ligament, and divides into two 
branches, which descend in immediate proximity along the forepart of the thigh, 
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distributing numerous branches to the integument as low as the front of the knee, 
where it joins a branch of the internal saphenous nerve. Its outer branch com¬ 
municates, above, with the crural branch of the genito-crural nerve; and the inner 
branch with the internal cutaneous nerve below. The Sartorius muscle is sup¬ 
plied by this or the following nerve. 

The Internal Cutaneous Nerve passes obliquely across the upper part of the 
sheath of the femoral artery, and divides in front, or at the inner side, of that 
vessel, into two branches, anterior and internal. 

The anterior branch perforates the fascia lata at the lower third of the thigh, 
and divides into two branches, one of which supplies the integument as low down 
as the inner side of the knee; the other crosses the patella at the outer side of 
the joint, communicating in its course with the long saphenous nerve. A cuta¬ 
neous filament is occasionally given off from this nerve, which accompanies the 
long saphenous vein ; and it sometimes communicates with the internal branch of 
the nerve. 

1 he internal branch descends along the posterior border of the Sartorius muscle 
to the knee, where it pierces the fascia lata, communicates with the long saphe¬ 
nous nerve, and gives off several cutaneous branches. The nerve then passes 
down the inner side of the leg, to the integument of which it is distributed. This 
nerve, beneath the fascia lata, joins in a plexiform network, by uniting with 
branches of the long saphenous and obturator nerves. When the communicating 
branch from the latter nerve is large, and continued to the integument of the leg, 
the inner branch of the internal cutaneous is small, and terminates at the plexus, 
occasionally giving off a few cutaneous filaments. 

This nerve, before subdividing, gives off a few filaments which pierce the fascia 
lata, to supply the integument of the inner side of the thigh, accompanying the long 
saphena vein. One of these filaments passes through the saphenous opening ; 
second becomes subcutaneous about the middle of the thigh ; and a third pierces 
the fascia at its lower third. 

The Long or Internal Saphenous Nerve is the largest of the cutaneous 
branches of the anterior crural nerve. It approaches the femoral artery where 
this vessel passes beneath the Sartorius, and lies on its outer side, beneath the 
aponeurotic covering, as far as the opening in the lower part of the Adductor 
magnus. It then quits the artery, and descends vertically along the inner side of 
the knee, beneath the Sartorius, pierces the deep fascia between the tendons of 
the Sartorius and Gracilis, and becomes subcutaneous. The nerve then passes 
along the inner side of the leg, accompanied by the internal saphenous vein, de¬ 
scends behind the internal border of the tibia, and, at the lower third of the leg, 
divides into two branches : one continues its course along the margin of the tibia, 
terminating at the inner ankle: the other passes in front of the ankle, and is dis¬ 
tributed to the integument along the inner side of the foot, as far as the great toe. 

Branches . The long saphenous nerve, about the middle of the thigh , gives off a 
communicating branch, which joins the plexus formed by the obturator ami internal 
cutaneous nerves. 

At the inner sale of the knee , it gives off a large branch (nervns cutaneus pa - 
tella*), which pierces the Sartorius and fascia lata, and is distributed to the integu¬ 
ment in front of the patella. This nerve communicates above the knee with the 
anterior branch of the internal cutaneous; below the knee , with other branches of 
the long saphenous; and, on the outer side of the joints with branches of the mid¬ 
dle and external cutaneous nerves, forming a plexiform network, the plexus pa¬ 
tellae.. This nerve is occasionally small, and terminates by joining the internal 
cutaneous, which supplies its place in front of the knee. 

Below the knee , the branches of the long saphenous nerve are distributed to the 
integument of the front and inner side of the leg, communicating with the cutaneous 
branches from the internal cutaneous or obturator nerve. 

Ibe Deep Group of branches of the anterior crural nerve are muscular and 
articular. 
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The Muscular branches supply the Pectineus, and all the muscles on the front 
of the thigh, except the Tensor vagi me feraoris, which is supplied from the gluteal 
nerve, and the Sartorius, which is supplied by filaments from the middle or internal 
cutaneous nerves. 

The branches to the Poctineus, usually two in number, pass inwards behind the 
femoral vessels, and enter the muscle on its anterior surface. 

The branch to the Rectus muscle enters its under surface high up. 

The branch to the Vastus externus, of large size, follows the course of the de¬ 
scending branch of the external circumflex artery, to the lower part of the muscle. 
It gives off an articular, filament. 

The branches to the Vastus interims and Cruraeus enter the middle of those 
muscles. 

The Articular branches , two in number, supply the knee joint. One, a long, 
slender filament, is derived from the nerve to the Vastus externus. It penetrates 
the capsular ligament of the joint on its anterior aspect. The other is derived 
from the nerve to the Vastus interims. It descends along the internal inter¬ 
muscular septum, accompanying the deep branch of the anastomotica magnu, 
pierces the capsular ligament of the joint on its inner side, and supplies the 
synovial membrane. 


The Sacral and Coccygeal Nerves. 

The Sacral Nerves are five in number on each side. The four upper ones pass 
from the sacral canal through the sacral foramina ; the fifth escaping with the 
coccygeal nerve, from the sacral canal at its termination. 

The roots of origin of the upper sacral (and lumbar) nerves are the largest of 
all the spinal nerves ; whilst those of the lowest sacral and coccygeal are the 
smallest. 

The length of the roots of these nerves is very considerable, being longer than 
those of any of the other spinal nerves, on account of the spinal cord not extend¬ 
ing beyond the first lumbar vertebra. From their great length, and the appear¬ 
ance they present in connection with the spinal cord, the roots of origin of these 
nerves are called collectively the cauda equina. Each sacral and coccygeal nerve 
divides into two branches, anterior and posterior. 

The Posterior Sacral Nerves are small, diminish in size from above downward!, 
and emerge, except the last, from the sacrum by the posterior sacral foramina. 

The three upper ones are covered, at their exit from the sacrum, by the Multi- 
fidus spime, and divide into external and internal branches. 

The internal branches are small, and supply the Multifidus spinse. 

The external branches communicate with one another, and with the last lumbar 
ami fourth sacral nerves, by means of anastomosing loops. These branches pass 
outwards, to the outer surface of the great sacro-sciatic ligament, where they 
form a second series of loops beneath the Glutseus maximus. Cutaneous branches 
from thSse second series of loops, usually three in number, pierce this muscle; 
one near the posterior inferior spine of the ilium, another opposite the end of the 
sacrum ; and the third midway between these two. They supply the integument 
over the posterior part of the gluteal region. 

ihe two lower posterior Sacral Nerves are situated below the Multifidus spime. 
They are of small size, and join with each other, and with the coccygeal nerve, so 
as to form loops on the hack of the sacrum, filaments from which supply the in¬ 
tegument over the coccyx. 

Ihe Anterior Sacral Nerves diminish in size from above downwards. The 
four upper ones emerge from the anterior sacral foramina; the anterior branch of 
the fifth, together with the coccygeal nerve, between the sacrum and the coccyx. 
All the anterior sacral nerves communicate with the sacral ganglia of the sympa¬ 
thetic, at their exit from the sacral foramina. The first nerve, of large size, unites 
with the 1 umbo-sacral nerve. The second equals in size the preceding, with which 


SACRAL PLEXUS. 


525 


it joins. The third, about one-fourth the size of the second, unites with the pre¬ 
ceding nerves, to form the sacral plexus. 

The fourth anterior Sacral Nerve sends a branch to join the sacral plexus. The 
remaining portion of the nerve divides into visceral and muscular branches: and a 
communicating filament descends to join the fifth sacral nerve. The visceral branches 
are distributed to the viscera of the pelvis, communicating with the sympathetic 
nerve. These branches ascend upon the rectum and bladder: in the female, upon 
the vagina and bladder, communicating with branches of the sympathetic to form 
the hypogastric plexus. The muscular branches are distributed to the Levator ani, 
Coceygeus, and Sphincter ani. Cutaneous filaments arise from the latter branch, 
which supply the integument between the anus and coccyx. 

The fifth anterior Sacrqil Nerve, after passing from the lower end of the sacral 
canal, pierces the Coceygeus muscle, and descends upon its anterior surface to the 
tip of the coccyx, where it perforates that muscle, to be distributed to the integu¬ 
ment over the back part and side of the coccyx. This nerve communicates above 
with the fourth, and below with the coccygeal nerve, and supplies the Coceygeus 
muscle. 

The anterior branch of the Coccygeal Nerve is a delicate filament which escapes 
at the termination of the sacral canal. It pierces the sacro-sciatic ligament and 
Coceygeus muscle, is joined by a branch from the fifth anterior sacral, and becomes 
lost in the integument at the back part and side of the coccyx. 

The posterior branch of the Coccygeal Nerve is small. It separates from the 
anterior in the sacral canal, and receives, as already mentioned, a communicating 
branch from the last sacral. It is lost in the fibrous structure on the back of the 
coccyx. 

Sacral Plexus. 

The sacral plexus is formed by the lumbo-sacral, the anterior branches of the 
three upper, and part of the fourth sacral nerves. These nerves proceed in differ¬ 
ent directions; the upper ones obliquely outwards, the lower ones nearly horizon¬ 
tally, and unite into a single, broad, fiat cord. The sacral plexus is triangular in 
form, its base corresponding with the exit of the nerves from the sacrum, its apex 
with the lower part of the great sacro-sciatic foramen. It rests upon the anterior 
surface of the Pyriformis, and is covered in front by the pelvic fascia, which sepa¬ 
rates it from the sciatic and pudic branches of the internal iliac artery, and from 
the viscera of the pelvis. 

The branches of the sacral plexus are:— 

Muscular. Pudic. 

Superior gluteal. Small sciatic. 

Great sciatic. 

The Muscular branches supply the Pyriformis, Obturator Intern us, the two Ge- 
melli, and the Quadratus femoris. The branch to the Pyriformis arises either from 
the plexus, or from the upper sacral nerves: the branch to the Obturator interims 
arises at the junction of the lumbo-sacral and first sacral nerves; it crosses behind 
the spine of the ischium, and passes through the lesser sacro-sciatic foramen to 
the inner surface of the Obturator interims: the branch to the Gemellus superior 
arises from the lower part of the plexus, near the pudic nerve: the small branch 
to the Gemellus inferior and Quadratus femoris also arises from the lower part of 
the plexus; it passes beneath the Gcmelli and tendon of the Obturator interims, 
and supplies an articular branch to the hip joint. This branch is occasionally 
derived from the upper part of the great sciatic nerve. 

The Superior Gluteal Nerve arises from the back part of the lumbo-sacral; 
it passes from the pelvis through the great sacro-sciatic foramen above the Pyri¬ 
formis muscle, accompanied by the gluteal artery, and divides into a superior and 
an interior branch. 

The superior branch follows the line of origin of the Glutams minimus, and sup¬ 
plies it and the Gluttons medius. 
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The inferior branch crosses obliquely between the Glutseus minimus and medius 
distributing filaments to both these muscles, and terminates in the Tensor vaginje 
femoris, extending nearly to its lower end. 

The Punic Nerve arises from the lower part of the sacral plexus, and leaves 
the pelvis, through the great sacro-sciatic foramen, below the Pyriformis. It then 
crosses the spine of the ischium, and re-enters the pelvis through the lesser sacro- 
sciatic foramen. It accompanies the pudic artery upwards and forwards along the 
outer wall of the ischio-reetal fossa, being covered by the obturator fascia and 
divides into two terminal branches, the perineal nerve, and the dorsal nerve of the 
penis. Near its origin, it gives oil' the inferior hemorrhoidal nerve. 

The Inferior Hemorrhoidal Nerve is occasionally derived from the sacral 
plexus. It passes across the ischio-reetal fossa, with its accompanying vessels 
towards the lower end of the rectum, and is distributed to the External sphincter 
and the integument around the anus. Branches of this nerve communicate with 
the inferior pudendal and superficial perineal nerves on the inner margin of the 
thigh. 

The Perineal Nerve , the most inferior and largest of the two terminal branches 
of the pudic, is situated below the pudic artery. It accompanies the superficial 
perineal artery in the perinseum, dividing into cutaneous and muscular branches. 

The cutaneous branches (superficial perineal) are two in number, posterior and 
anterior. The posterior branch passes to the hack part of the ischio-reetal fossa, 
distributing filaments to the Sphincter ani and integument in front of the anus, 
which communicate with the inferior hemorrhoidal nerve: it then passes forwards, 
with the anterior branch, to the back of the scrotum, communicating with this 
nerve and the inferior pudendal. The anterior branch passes to the forepart 
of the ischio-reetal fossa, in front of the preceding, and accompanies it to the 
scrotum and under part of the penis. This branch gives one or two filaments to 
the Levator ani. 

The muscular branches are distributed to the Transversus perimei. Accelerator 
urime, Erector penis, and Compressor urethra. The nerve of the bulb supplies 
the corpus spongiosum ; some of its filaments run for some distance on the surface, 
before penetrating its interior. 

The Dorsal Nerve if the Penis is the superior division of the pudic nerve; it 
accompanies the pudic artery along the ramus of the ischium, aqd between the 
two layers of the deep perineal fascia; it then pierces the suspensory ligament of 
the penis, and accompanies the arteria dorsalis penis to the glans, to which it is 
distributed. On the penis, this nerve gives off a cutaneous branch, which runs 
along the side of the organ; it is joined with branches of the sympathetic, ami 
supplies the integument of the upper surface and sides of the penis and prepuce, 
giving a large branch to the corpus cavernosum. 

In the female, the pudic nerve is distributed to the parts analogous to those of 
the male; its superior division terminating in the clitoris, the inferior in the 
external labia and perinaeum. 

I ne Small Sciatic Nerve supplies the integument of the perinseum and back 
part of the thigh and leg, and one muscle, the Glutffius maximus. It is usually 
formed by the union of two branches, which arise from the lower part of the sacral 
plexus. It arises below the Pyriformis muscle, descends beneath the Glutoeus 
maximus with the sciatic artery, and at the lower bonier of that muscle passes 
along the back part of the thigh, beneath the fascia lata, to the lower part of the 
popliteal region, where it pierces the fascia and becomes cutaneous. It then accom¬ 
panies the external saphenous vein below the middle of the leg, its terminal fila¬ 
ments communicating with the external saphenous nerve. 

I he branches of the small sciatic nerve are muscular (inferior "luteal) and 
cutaneous. 

I lie inferior gluteal consists of several large branches given off to the under 
surface of the Glutseus maximus, near its lower part. 

Ihe cutaneous branches consist of two groups: internal and ascending. 
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Fig. 270.—Cutaneous Nerves of Lower 
Extremity. Posterior View. 


Fig. 271.—Nerves of the Lower Extremity. 
Posterior View. 
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The Internal cutaneous branches are distributed to the skin at the upper and 
inner side of the thigh, on its posterior aspect. One branch, longer than tlie rest 
the inferior pudendal, curves forward below the tuber isehii, pierces the fascia 
lata on the outer side of the ramus of that bone, and is distributed to the integu¬ 
ment of the scrotum, communicating with the superficial perineal nerve. 

The ascending cutaneous branches consist of two or three filaments, which 
turn upwards round the lower border of the Glutieus maximus, to supply the 
integument covering its surface. One or two filaments occasionally descend 
along the outer side of the thigh, supplying the integument as far as the middle 
of this region. 

Two or three branches are given off from the lesser sciatic nerve as it descends 
beneath the fascia of the thigh; they supply the integument of the back part of 
the thigh, popliteal region, and upper part of the leg. 

The GreAt Sciatic Nerve supplies nearly the whole of the integument of 
the leg, the muscles of the back of the thigh, and of the leg and foot. It is the 
largest nervous coni in the body, measuring three-quarters of an inch in breadth, 
and is the continuation of the lower part of the sacral plexus. It passes out 
of the pelvis through the great saero-sciatic foramen, below the Pyrifonnis 
muscle. It descends between the trochanter major and tuberosity of the ischium, 
along the back part of the thigh, to about its lower third, where it divides into two 
large branches, the internal and external popliteal nerves. 

This division may take place at any point between the sacral plexus and the 
lower third of the thigh. When the division occurs at the plexus, the two nerves 
descend together, side by side; or they may be separated, at their commencement, 
by the interposition of part or the whole of the Pyrifonnis muscle. As the nerve 
descends along the back of the thigh, it rests at first upon the External rotator 
muscles, together with the small sciatic nerve and artery, being covered by the 
Glutaeus maximus; lower down, it lies upon the Adductor magnus, being covered 
by the long head of the Biceps. 

The branches of the nerve, before its division, are articular and muscular. 

The articular branches arise from the upper part of the nerve; they supply the 
hip joint, perforating its fibrous capsule posteriorly. These branches are some¬ 
times derived from the sacral plexus. 

The muscular branches are distributed to the Flexors of the leg, viz., the 
Biceps, Semitendinosus and Semimembranosus, and a branch to the Adductor 
magnus. These branches are given off beneath the Biceps muscle. 

1 he Internal Popliteal Nerve, the larger of the two terminal branches of 
the great sciatic nerve, descends along the back part of the thigh through the 
middle of the popliteal space, to the lower part of the Poplitcus muscle, where it 
passes with the artery beneath the arch of the Soleus, and becomes the posterior 
tibial. It lies at first very superficial, and at the outer side of the popliteal artery; 
opposite the knee joint it is in close relation with these vessels, and crosses the 
artery to its inner side. 

1 lie branches of this nerve are articular, muscular, and a cutaneous branch, the 
external or short saphenous nerve. 

1 lie Articular Branches , usually three in number, supply the knee joint; two 
of these branches accompany the superior and inferior internal articular arteries, 
and a third the azygos. 

I lie Muscular Branches , four or five in number, arise from the nerve as it lies 
between the two heads of the Gastrocnemius muscle; they supply this muscle, the 
Plantaris, Soleus, and Popli terns. 

I lie External or Short Saphenous Nerve descends between the two heads of 
the Gastrocnemius muscle, and about the middle of the back of the leg pierces 
the deep fascia, and receives a communicating branch (communicans peronei) from 
the external popliteal nerve. The nerve then continues its course down the leg 
near the outer margin of the tendo Achillis, in company with the external saphe¬ 
nous vein, winds round the outer malleolus, and is distributed to the integument 
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Fig. 272—The Plantar Nerves. 
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along the outer side of the foot, and little toe, communicating on the dorsum of 
the foot with the miiseulo-cutaneous nerve. 

The Posterior Tibial Nerve, the terminal branch of the Internal Popliteal Nerve, 
commences at the lower border of the Popliteus muscle, and passes along the hack 
part of the leg with the posterior tibial vessels to the interval between the inner 
malleolus and the heel, where it divides into the external and internal plantar 
nerves. It lies upon the deep muscles of the leg, and is covered by the deep fascia, 
the superficial muscles, and integument. In the upper part of its course, it lies to 
the inner side of the posterior tibial artery; but it soon crosses that vessel, and 
lies to its outer side as far as the ankle. In the lower third of the leg, it is placed 
parallel with the inner margin of the tendo Achillis. 

The branches of the posterior tibial nerve are muscular and plantar cutaneous. 

The muscular branches arise either separately, or by a common trunk from the 
upper part of the nerve. They supply the Tibialis posticus, Flexor longus digi- 
torutn, and Flexor longus pollicis muscles; the branch to the latter muscle accom¬ 
panies the peroneal artery. 

The plantar cutaneous branch perforates the internal annular ligament, and sup¬ 
plies the integument of tin* heel and inner side of the sole of the foot. 

The Internal Plantar Nerve (Fig. 272), 
the larger of the two terminal branches of 
the posterior tihial, accompanies the internal 
plantar artery along the inner side of the 
foot. From its origin at the inner ankle it 
passes forwards between the Abductor pol¬ 
licis and Flexor brevis digitorum, divides 
opposite the bases of the metatarsal bones, 
into four digital branches, and communicates 
with the external plantar nerve. 

Branches. In its course, the internal plan¬ 
tar nerve gives off cutaneous branches , which 
pierce the plantar fascia, and supply the 
integument of the sole of the foot ; muscular 
branches , which supply the Abductor pol¬ 
licis and Flexor brevis digitorum : articular 
/•ranches to the articulations of the tarsus 
ami metatarsus; and four digital branches. 

These pierce the plantar fascia in the clefts 
between the toes, and are distributed in the 
following manner. The first supplies the 
inner border of the great toe, and sends a 
filament to the Flexor brevis pollicis muscle; 
the second bifurcates to supply the adjacent 
sides of the great and second toes, sending 
a filament to the first Ltimbrical muscle ; 
the third digital branch supplies the adja¬ 
cent sides of the second and third toes and 
the second Lumbrical muscle; and the fourth 
the corresponding sides of the third and 
fourth toes. This nerve receives a commu¬ 
nicating branch from the external plantar 

nerve. It will be observed that the distribution of these branches is precisely 
similar to that of the median. Each digital nerve gives off cutaneous and 
articular filaments; and opposite the last phalanx sends a dorsal branch, which 
supplies the structure around the nail, the continuation of the nerve being distri¬ 
buted to the ball of the toe. 

The External Plantar Nerve , the smaller of the two, completes the nervous 
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supply to the structures of the foot, being distributed to the little toe and one-half 
of the fourth, as well as to some of the deep muscles. It passes obliquely for¬ 
wards with the external plantar artery to the outer side of the foot, lying between 
the Flexor brevis digitorum and Flexor accessorius : and in the interval between 
the former muscle and Abductor minimi digiti, divides into a superficial and deep 
branch. Before its division, it supplies the Flexor accessorius and Abductor 
minimi digiti. 

The superficial branch separates into two digital nerves: one, the smaller of 
the two, supplies the outer side of the little toe, the Flexor brevis minimi digiti, 
and the two interosseous muscles of the fourth metatarsal space ; the other, and 
larger digital branch, supplies the adjoining sides of the fourth and fifth toes, and 
communicates with the internal and plantar nerve. 

The deep or muscular branch accompanies the external plantar artery into the 
deep part of the sole of the foot, beneath the tendons of the Flexor muscles and 
Adductor pollicis, and supplies all the interossei (except those in the fourth 
metatarsal space), the two outer Lumbricales, the Adductor pollicis, and the 
T ra ns versus pe< s. 

The External Popliteal or Peroneal Nerve, about one-half the size of the 
internal popliteal, descends obliquely along the outer side of the popliteal space, 
close to the margin of the Biceps muscle, to the fibula : and, about an inch below 
the head of this hone, pierces the origin of the Peroneus longus, and divides be¬ 
neath this muscle into the anterior tibial and musculo-cutancous nerves. 

The branches of the peroneal nerve, previous to its division, are articular and 
cutaneous. 

The articular branches , two in number, accompany the superior and inferior 
external articular arteries to the outer side of the knee. The upper one occasion¬ 
ally arises from the great sciatic nerve, before its bifurcation. A third (recurrent) 
articular nerve is given oft* at the point of division of the peroneal nerve; it 
ascends with the tibial recurrent artery through the Tibialis anticus muscle to the 
front of the knee, which it supplies. 

The cutaneous branches , two or three in number, supply the integument along 
the back part and outer side of the leg, as far as its middle or lower part: one of 
these, larger than the rest, the communicans peronci, arises near the head of the 
fibula, crosses the external head of the Gastrocnemius to the middle of the leg. 
where it joins with the external saphenous. This nerve occasionally exists as a 
separate branch, which is continued down as far as the heel. 

The Anterior Tibial Nerve commences at the bifurcation of the peroneal nerve, 
between the fibula and upper part of tlie Peroneus longus, passes obliquely for¬ 
wards beneath the Extensor longus digitorum to the forepart of the interosseous 
membrane, and reaches the outer side of the anterior tibial artery above the 
middle of the leg; it then descends with the artery to the front of the ankle joint, 
where it divides into an external and an internal branch. This nerve lies at first 
on the outer side of the anterior tibial, then in front of it, and again at its outer 
side of the ankle joint. 

The branches of the anterior tibial, in its course through the leg, are muscular; 
these supply the Tibialis anticus, the Extensor longus digitorum, and Extensor 
proprius pollicis muscles. 

The external or tarsal branch of the anterior tibial, passes outwards across 
the tarsus, beneath the Extensor brevis digitorum, and having become ganglionic, 
like the posterior interosseous nerve at the wrist, supplies the Extensor brevis digi- 
torum and the articulations of the tarsus and metatarsus. 

The internal branch , the continuation of the nerve, accompanies the dorsalis 
pedis artery along the inner side of the dorsum of the foot, and, at the first inter¬ 
osseous space, divides into two branches which supply the adjacent sides of the 
great ami second toes, communicating with the internal division of the musculo¬ 
cutaneous nerve. 

The Musculoc utaneous branch supplies the muscles on the fibular side of the 
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leg, and the integument of the dorsum of the foot. It passes forwards between 
the Peronei muscles and the Extensor longus digitorum, pierces the deep fascia 
at the lower third of the leg, on its front and outer side, and divides into two 
branches. This nerve, in its course between the muscles, gives off muscular 
branches to the Peroneus longus and brevis, and cutaneous filaments to the integu¬ 
ment of the lower part of the leg. 

The interna! branch of the museulo-cutaneous nerve passes in front of the ankle 
joint, and along the dorsum of the foot, it supplies the inner side of the great toe, 
and the adjoining sides of the second and third toes. It also supplies the integu¬ 
ment of the inner ankle and inner side of the foot, communicating with the internal 
saphenous nerve, and joins with the anterior tibia 1 nerve, between the great and 
second toes. 

The externa! branch, the larger, passes along the outer side of the dorsum of the 
foot, to be distributed to the adjoining sides of the third, fourth, and fifth toes. It 
also supplies the integument of the outer ankle and outer side of the foot, com¬ 
municating with the short saphenous nerve. The distribution of these nerves will 
he found to vary : together, they supply all the toes excepting the outer side of the 
little toe, and the adjoining sides of the great and second toes. 


The Sympathetic Nerve. 


r PHE Sympathetic Nerve consists of a series of ganglia connected together bv 
intervening cords, extending on each side of the vertebral column from the 
base of the skull to the coccyx. It may, moreover, be traced up into the head, 
where the ganglia occupy spaces between tlie cranial and facial bones. These 
two gangliated cords lie parallel with one another as far as the sacrum, on which 
bone they converge, communicating together in front of the coccyx, through a 
single ganglion (ganglion impar\ placed in front of this bone. Some anatomists 
also state that the two cords are joined at their cephalic extremity, through 
a small ganglion (the ganglion of Kibes), situated upon the anterior communicating 
artery. Moreover, the chains of opposite sides communicate together between 
these two extremities in several parts, by means of the nervous cords that arise 
from them. 

The ganglia are somewhat less numerous than the vertebrae: thus there are only 
three in the cervical region, twelve in the dorsal, four in the lumbar, five in the 
sacral, and one in the coccygeal. 

The sympathetic nerves, for convenience of description, may he divided into 
several parts, according to the position occupied by each ; and the number of 
ganglia of which each part is composed, may be thus arranged : 


Cephalic portion, 
Cervical u 

Dorsal 44 

Lumbar ki 

Sacral 44 

Coccygeal 


4 ganglia. 

3 “ 

12 “ 

4 “ 

5 “ 

1 “ 


Each ganglion may be regarded as a distinct centre, from, or to, which branches 
pass in various directions. These branches maybe thus arranged: 1. Branches 

communication between the ganglia. 2. Branches of communication with the 
cerebral or spinal nerves. 8. Primary branches passing to be distributed to the 
arteries in the vicinity of the ganglia, and to the viscera, or proceeding to other 
ganglia placed in the thorax, abdomen, or pelvis. 

1. The branches of communication between the ganglia are composed of gray 
and white nerve-fibres, the latter being continuous with those fibres of the spinal 
nerves which pass to the ganglia. 

2. I lie branches of communication between the ganglia and the cerebral or 
spinal nerves also consist of a white and a gray portion ; the former proceeding 
horn the spinal nerve to the ganglion, the latter passing from the ganglion to the 
spinal nerve. 

4. 1 lie primary branches of distribution also consist of two kinds of nerve- 
fibres, the sympathetic and spinal. They have a remarkable tendency to form 
intricate plexuses, which encircle the bloodvessels and are conducted by them 
to the viscera. 1 lie greater number, however, of these branches pass to a series 
of ganglia, or ganglionic masses, of variable size, situated in the large cavities 
<d the trunk, the thorax, and abdomen; and are connected with the roots of 
the great arteries of the viscera. These ganglia are single and unsysinmetrical, 
ami are called the cardiac and semilunar. From these visceral ganglia numerous 
plexuses are derived, which entwine round the bloodvessels, and are conducted 
bv them to the viscera. 
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Fi". 273.—The Sympathetic Nerve. 
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Cephalic Portion of tiie Sympathetic. 

The Cephalic portion of the sympathetic consists of four ganglia. 1. The 
ophthalmic ganglion. ± The sphenopalatine, or Meckel’s ganglion. 3. The 
otic, or Arnold’s ganglion. 4. The submax illary ganglion. 

These have been already described in connection with each of the three 
divisions of the fifth nerve. 

Cervical Portion of the Sympathetic. 

The Cervical portion of the sympathetic consists of three ganglia on each side, 
which are distinguished according to their position, as the superior, middle, ami 
inferior cervical. 

The Superior Cervical Ganglion, the largest of the three, is placed opposite 
the second and third cervical vertebra?, and sometimes as low as the fourth or fifth. 
It is of a reddish-gray color, and usually fusiform in shape: sometimes broad, and 
occasionally constricted at intervals, so as to give rise to the opinion, that it con¬ 
sists of the coalescence of several smaller ganglia. It is in relation in front with 
the sheath of the internal carotid artery, and internal jugular vein; and behind, 
it lies on the Rectus capitis anticus major muscle. 

Its branches may he divided into superior, inferior, external, internal, and 
anterior. 

The superior brunch appears to be a direct continuation of the ganglion. It is 
soft in texture, and of a reddish color. It ascends by the side of the internal 
carotid artery, and entering the carotid canal in the temporal bone, divides into 
two branches, which lie, one on the outer, and the other on the inner side, of that 
vessel. 

1 lie outer branch, the larger of the two, distributes filaments to the internal 
carotid artery, and forms the carotid plexus. 

The inner branch also distributes filaments to the internal carotid, and, con¬ 
tinuing onwards, forms the cavernous plexus. 

I he in ferior or descending brunch of the superior cervical ganglion commu¬ 
nicates with the middle cervical ganglion. 

1 lie externa1 brunches are numerous, and communicate with the cranial nerves, 
ami with the first four cervical nerves. The branches of communication with the 
cranial nerves consist of delicate filaments, which pass from the superior cervical 
ganglion to the ganglion of the trunk of the pneumogastric, and to the ninth 
nerve. A separate filament from the cervical ganglion subdivides and joins the 
petrosal ganglion of the glosso-pharyngeal, and the ganglion of the root of the 
pneumogastric in the jugular foramen. 

I lie internal brunches are three in number: pharyngeal, laryngeal, and the 
superior cardiac nerve. I he pharyngeal branches pass obliquely inwards to the 
side of the pharynx, where they communicate with branches from the pneumo¬ 
gastric, glosso-pharyngeal, and external laryngeal nerves, and assist in forming 
th e pharyngeal plexus, 1 he laryngeal branches unite with the superior laryngeal 
nerve and its branches. 

J he superior cardiac nerve will be described in connection with the other 
cardiac nerves. 

Tlie anterior brunches ramify upon the external carotid artery and its branches, 
founing around each a delicate plexus, on the nerves composing which small 
ganglia are occasionally found. These ganglia have been named, according to 
then position, mtercarotid (one placed at the angle of bifurcation of the common 
caiotid), lingual, temporal, and pharyngeal. The plexuses accompanying some of 
these <11 tenes have important communications with other nerves. That surround¬ 
ing the external carotid is connected with the digastric branch of the facial; that 
sui i ounding the laeial communicates with the submaxillary ganglion by one or 
two filaments ; and that accompanying the middle meningeal artery sends offsets, 
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which pass to the otic ganglion and to the intumeseentia gangliforrais of (lie facial 
nerve. 

The Middle Cervical Ganglion (thyroid ganglion) is the smallest of the 
three cervical ganglia, and is occasionally altogether wanting. It is placed oppo¬ 
site the fifth cervical vertebra, usually upon the inferior thyroid artery; hence 
the name “ thyroid ganglion,” assigned to it by Haller. 

Its superior brunches ascend to communicate with the superior cervical gan¬ 
glion. 

Its inferior branches descend to communicate with the inferior cervical can- 
glion. 

Its external branches pass outwards to join the fifth and sixth cervical nerves. 
These branches are not constantly found. 

Its internal branches are the thyroid, and the middle cardiac nerve. 

The thyroid branches are small filaments, which accompany the inferior thyroid 
artery to the thyroid gland ; they communicate, on the artery, with the superior 
cardiac nerve, and in the gland with branches, from the recurrent and external 
laryngeal nerve. 

The middle cardiac nerve is described with the other cardiac nerves. 

J he iM hKiOK Cervical Ganglion is situated between the base of the trans¬ 
verse process of the last cervical vertebra and the neck of the first rib, on the 
inner side of the superior intercostal artery. Its form is irregular; it is larger in 
size than the preceding, and frequently joined with the first thoracic ganglion. 

Its superior branches communicate with the middle cervical ganglion. 

Its inferior branches descend, some in front, others behind the subclavian 
artery, to join the first thoracic ganglion. The most important of these branches 
constitutes the inferior cardiac nerve, to be presently described. 

llie external branches consist of several filaments, some of which communicate 
with the seventh and eighth cervical nerves ; others accompany the vertebral 
artery along the vertebral canal, forming a plexus around this vessel, supplying 
it with filaments, and communicating with the cervical spinal nerves as hhdi as 
the fourth. 

Carotid and Cavernous Plexuses. 

The carotid plexus is situated on the outer side of the internal carotid. 
Filaments from this plexus occasionally form a small gangliform swelling on the 
under surface of the artery, which is called the carotid ganglion. The carotid 
plexus communicates with the Gasserian ganglion of the fifth, with the sixth 
nerve, and spheno-palatine ganglion, and distributes filaments to the wall of the 
carotid artery, and to the dura mater (Valentin). 

The communicating branches with the sixth nerve consist of one or two fila¬ 
ments, which join that nerve as it lies upon the outer side of the internal carotid. 
Other filaments are also connected with the Gasserian ganglion of the fifth nerve. 
The communication with the spheno-palatine ganglion is effected bv the carotid 
portion of the Vidian nerve, which passes forwards, through the cartilaginous 
substance filling in the foramen lacerum medium, along the pterygoid canal, to the 
spheno-palatine ganglion. In this canal it joins the petrosal branch of the Vidian. 

The cavernous plexus is situated below, and to the inner side of that part of the 
internal carotid, which is placed by the side of the sella Turcica, in the cavernous 
sinus, and is formed chiefly by the internal division of the ascending branch from 
the superior cervical ganglion. It communicates with the third, fourth, fifth, and 
sixth nerves, and with the ophthalmic ganglion, and distributes filaments to the 
wall of the internal carotid. The branch of communication with the third nerve 
joins it at its point of division ; the branch to the fourth nerve joins it as it lies 
on the outer wall of the cavernous sinus ; other filaments are connected with the 
under surface of the trunk of the ophthalmic nerve ; and a second filament of 
communication joins the sixth nerve. 

The filament of connection with the ophthalmic ganglion arises from the ante- 
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rior part of the cavernous plexus; it accompanies the nasal nerve, or continues 
forwards as a separate branch. 

The terminal filaments from the carotid and cavernous plexuses are prolonged 
along the internal carotid, forming plexuses which entwine around the cerebral 
and ophthalmic arteries; along the former vessel they may be traced on to the 
pin mater ; along the latter, into the orbit, where they accompany each of the 
subdivisions of the vessel, a separate plexus passing with the arteria centralis 
retime into the interior of the eyeball. 

Cardiac Nerves. 

The cardiac nerves are three in number : superior, middle, and inferior, one 
being derived from each of the cervical ganglia. 

The Superior Cardiac Nerve (nervus superficial^ cordis) arises by two or 
more branches from the superior cervical ganglion, and occasionally receives a 
filament from the cord of communication between the first and second cervical 
ganglia. It runs down the neck behind the common carotid artery, lying upon the 
Longus colli muscle ; and crosses in front of the inferior thyroid artery, and the 
recurrent laryngeal nerve. 

The right superior cardiac nerve-, at the root of the neck, passes either in 
front or behind the subclavian artery, and along the arteria innominata, to the 
back part of the arch of the aorta, to the deep cardiac plexus. This nerve, in its 
course, is connected with other branches of the sympathetic; about the middle of 
the neck it receives filaments from the external laryngeal nerve ; lower down, one 
or two twigs from the pneumogastric ; and as it enters the thorax, it joins with 
the recurrent laryngeal. Filaments from this nerve accompany the inferior thy¬ 
roid artery to the thyroid gland. 

The left superior cardiac nerve runs by the side of the left carotid artery, 
and in front of the arch of the aorta, to the superficial cardiac plexus; it occa¬ 
sionally passes behind this vessel, and terminates in the deep cardiac plexus. 

The Middle Cardiac Nerve (nervus cardiacus magnus), the largest of the 
three, arises from the middle cervical ganglion, or from the intergunglionic cord 
between the middle and inferior ganglia. On the right side, it descends behind 
the common carotid artery ; and at the root of the neck passes either in front or 
behind the subclavian artery ; it then descends on the trachea, receives a few 
filaments from the recurrent laryngeal nerve, and joins the deep cardiac plexus. 
In the neck, it communicates with the superior cardiac and recurrent laryngeal 
nerves. On the left side, the middle cardiac nerve enters the chest between the 
left carotid and subclavian arteries, and joins the left side of the deep cardiac 
plexus. 

The Inferior Cardiac Nerve (nervus cardiacus minor) arises from the inferior 
cervical or first thoracic ganglion. It passes down behind the subclavian artery, 
and along the front of the trachea, to join the deep cardiac plexus. It communi¬ 
cates freely behind-the subclavian artery with the recurrent laryngeal and middle 
cardiac nerves. 

1 lie (beat or Deep Cardiac Claus (Plexus Magnus l y rofundus —Scarpa) is 
situated in front of the trachea at its bifurcation, above the point of division of 
the pulmonary artery, and behind the arch of the aorta. It is formed by the 
cardiac nerves derived from the cervical ganglia of the sympathetic, and the 
cardiac branches of the recurrent laryngeal and pneumogastric. The only cardiac 
nerves which do not enter into the formation of this plexus arc the left superior 
cardiac nerve and the left inferior cardiac branch from the pneumogastric. The 
branches derived from the great cardiac plexus form the posterior coronary 
plexus and part of the anterior coronary plexus, whilst a few filaments proceed to 
the pulmonary plexuses, and to the auricles of the heart. 

1 lie branches from the right side of this plexus pass some in front and others 
behind the right pulmonary artery ; the former, the more numerous, transmit a 
lew filaments to the anterior pulmonary plexus, and are continued along the trunk 
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of the pulmonary artery, to form part of the anterior coronary plexus; those be¬ 
hind the pulmonary artery distribute a few filaments to the right auricle, and form 
part of the posterior coronary plexus. 

The branches from the left side of the cardiac plexus distribute a few filaments 
to the left auricle of the heart and the anterior pulmonary plexus, and then pass 
on to form the greater part of the posterior coronary plexus, a few branches 
passing to the superficial cardiac plexus. 

The Superficial or Anterior Cardiac Plexus lies beneath the arch of the aorta, 
in front of the right pulmonary artery. It is formed by the left superior cardiac 
nerve, the left (and occasionally the right) inferior cardiac branches of the pneu- 
mogastric, and by filaments from the deep cardiac plexus. A small ganglion 
(cardiac ganglion of Wrisberg) is occasionally found connected with these nerves 
at their point of junction. This ganglion, when present, is situated immediately 
beneath the arch of the aorta, on the right side of the ductus arteriosus. The 
superficial cardiac plexus forms the anterior part of the great coronary plexus, 
and several filaments pass, along the pulmonary artery to the left anterior pul¬ 
monary plexus. 

The Posterior Coronary Plexus is formed chiefly by filaments from the left side 
of the deep cardiac plexus, and by a few from the right side. It surrounds the 
branches of the coronary artery at the back of the heart, and its filaments are 
distributed with those vessels to the muscular substance of the ventricles. 

The Anterior*Coronary Plexus is prolonged chiefly from the superficial cardiac 
plexus, but receives filaments from the deep cardiac plexus. Passing forwards 
between the aorta and pulmonary artery, it accompanies the right coronary arterv 
on the anterior surface of the heart. 

Valentin has described nervous filaments ramifying under the endocardium; 
but they are less distinct in man than in the other mammalia; and Remak and 
Lee have found, in several mammalia (the latter in man), numerous small ganglia 
on the branches of these nerves, both on the surface of the heart and in its mus¬ 
cular substance. 


Thoracic Part of the Sympathetic. 

The thoracic portion of the sympathetic consists of a series of ganglia, which 
usually correspond in number to that of the vertebrae; but, from the occasional 
coalescence of two, their number is uncertain. These ganglia are placed on 
each side of the spine, resting against the heads of the ribs, and covered by the 
pleura costal is : the last two are, however, anterior to the rest, being placed on 
the side of the bodies of the vertebrae. The ganglia are small in size, and of 
a grayish color. The first, larger than the rest, is of an elongated form, and 
usually blended with the last cervical. They are connected together by cord-like 
prolongations from their substance. 

The external branches from each ganglion, usually two in number, communicate 
with each of the dorsal spinal nerves 

The internal branches from the six upper yanglia are very small, and distribute 
filaments to the thoracic aorta and its branches, besides small branches to the 
bodies of the vertebrae and their ligaments. 

Branches from the third and fourth ganglia form part of the posterior pul¬ 
monary plexus. 

The branches of the six lower ganglia arc large and white in color : they 
distribute filaments to the aorta, and unite to form the three splanchnic nerves. 
These are named, the great , the lesser , and the smallest or renal splanchnic. 

The Great Splanchnic Nerve is of a white color, firm in texture, and hears a 
marked contrast to the ganglionic nerves. It is formed by branches from all 
tlu* thoracic ganglia from the sixth to the tenth, receiving filaments (according to 
Mr. Beck) from all the thoracic ganglia above the sixth. These roots unite to 
form a round cord of considerable size. It descends obliquely inwards in front 
of the bodies of the vertebrae along the posterior mediastinum, perforates the crus 
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of the Diaphragm, and terminates in the semilunar ganglion, distributing fila¬ 
ments to the renal plexus and suprarenal gland. 

The Lesser Splanchnic Nerve is formed by filaments from the tenth and 
eleventh ganglia, and from the cord between them. It pierces the Diaphragm 
with the preceding nerve, and joins the cadiac plexus. It communicates in the 
chest with the great splanchnic nerve, and occasionally sends filaments to the 
renal plexus. 

The Smallest or Renal Splanchnic Nerve arises from the last ganglion, and, 
piercing the Diaphragm, terminates in the renal plexus and lower part of the cocliac 
plexus. It occasionally communicates with the preceding nerve. 

A striking analogy appears to exist between the splanchnic and the cardiac 
nerves. The cardiac nerves are three in number; they arise from the three 
cervical ganglia, and are distributed to a large and important organ in the thoracic 
cavity. The splanchnic nerves, also three in number, are connected with all the 
dorsal ganglia, and are distributed to important organs in the abdominal cavitv. 

The Epigastric or Solar Plexus supplies all the viscera in the abdominal 
cavity. It consists of a dense network of nerves and ganglia, situated behind the 
stomach and in front of the aorta and crura of the Diaphragm. It surrounds the 
cceliac axis and root of the superior mesenteric artery, extending downwards as 
low as the pancreas, and outwards to the suprarenal capsules. This plexus, and 
the ganglia connected with it, receive the great splanchnic nerve of both shfts, 
part of the lesser splanchnic nerves, and the termination of the right pnemno- 
gastric. It distributes filaments, which accompany, under the.name of plexuses, 
all the branches from the front of the abdominal aorta. 

The semilunar ganyli.n % two in number, one on each side, are the largest gan¬ 
glia in the body. They are large irregular gangliform masses, formed by^the 
aggregation of smaller ganglia, having interspaces between them. They are 
situated by the side of the cadiac axis and superior mesenteric arterv, close to 
the suprarenal glands; the one on the right side lies beneath the vena cava; 
the upper part of each ganglion is joined by the greater and lesser splanchnic 
nerves, and to the inner side of each the branches of the solar plexus are con¬ 
nected. 

From the solar plexus are derived the following:— 


Phrenic or Diaphragmatic plexus. 
Gastric plexus. 

Hepatic plexus. 

Splenic plexus. 

Suprarenal plexus. 


Renal plexus. 

Superior mesenteric plexus. 
Spermatic plexus. 

Inferior mesenteric plexus. 


Die Phrenic Plexus accompanies the phrenic artery to the Diaphragm, which 
it supplies, some filaments passing to the suprarenal gland. It arises from the 
upper part of the semilunar ganglion, and is larger on the right than on the left 
sue. In connection with this plexus, on the right side, at its point of junction 
with the phrenic nerve, is a small ganglion (ganglion diaphragmaticumj. This 
ganglion is placed on the under surface of the Diaphragm, near the suprarenal 
g and. Its branches are distributed to the vena cava, suprarenal gland, and the 
hepatic plexus. I lie ganglion is absent on the left side. 

I he Suprarenal Plexus is formed by branches from the solar plexus, from 
! ie semilunar ganglion, and from the splanchnic and phrenic nerves, a ganglion 
>eing 101 tiled at the point of junction of the latter nerve. It supplies the 
>upi.nen,il gland. 1 he branches of this plexus are remarkable for their large 
size, in comparison with the size of the organ they supply. 

t he Renal Plexus is formed by filaments from the solar plexus, the outer part 
of the semilunar ganglion, and the aortic plexus. It is also joined by filaments 
loin the lesser and smallest splanchnic nerves. The nerves from these sources, 
ilteen or twenty m number, have numerous ganglia developed upon them. They 
accompany the branches of the renal artery into the kidney; some filaments on 
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the right side being distributed to the vena cava, and others to the spermatic 
plexus on both sides. 

The Spermatic Plexus is derived from the renal plexus, receiving branches from 
the aortic plexus. It accompanies the spermatic vessels to the testes. 

In the female, the ovarian plexus is distributed to the ovaries and fundus of the 

uterus. 

The Caeliac Plexus, of large size, is a direct continuation from the solar plexus: 
it surrounds the cceliac artery, and subdivides into the gastric, hepatic, and splenic 
plexuses. It receives branches from one or more of the splanchnic nerves, and, 
on the left side, a filament from the pneumogastrie. 

The Gastric Plexus accompanies the gastric artery along the lesser curvature 
of the stomach, and joins with branches from the left pneumogastrie nerve. It is 
distributed to the stomach. 

The Hepatic Plexus , the largest offset from the coeliac plexus, receives filaments 
from the left pneumogastrie and right phrenic nerves. It accompanies the hepatic 
artery, ramifying in the substance of the liver, upon its branches, and upon those 
of the vena portae. 

Branches from this plexus accompany all the divisions of the hepatic artery. 
Thus there is a pyloric plexus accompanying the pyloric branch of the hepatic, 
which joins with the gastric plexus, and pneumogastrie nerves. There is also a 
gastro-duodenal plexus, which subdivides into the pancrcatico-duodenal plexus, 
which accompanies the pancreatico-duodcnal artery, to supply the pancreas and 
duodenum, joining with branches from the mesenteric plexus; and a gastro-epiploic 
plexus, which accompanies the right gastro-epiploic artery along the great curva¬ 
ture of the stomach, and anastomoses with branches from the splenic plexus. A 
cystic plexus, which supplies the gall-bladder, also arises from the hepatic plexus, 
near the liver. 

The Splenic Plexus is formed by branches from the right and left semilunar 
ganglia, and from the right pneumogastrie nerve. It accompanies the splenic 
artery and its branches to the substance of the spleen, giving off, in its course, 
filaments to the pancreas (pancreatic plexus), and the left gastro-epiploic plexus, 
which accompanies the gastro-epiploica sinistra artery along the convex border of 
the stomach. 

The Superior Mesenteric Plexus is a continuation of the lower part of the great 
solar plexus, receiving a branch from the junction of the right pneumogastrie 
nerve with the coeliac plexus. It surrounds the superior mesenteric artery, which it 
accompanies into the mesentery, and divides into a number of secondary plexuses, 
which are distributed to all the parts supplied by the artery, viz., pancreatic 
branches to the pancreas ; intestinal branches, which supply the whole of the small 
intestine; and ilco-colic, right colic, and middle colic branches, which supply the 
corresponding parts of the great intestine. The nerves composing this plexus are 
white in color, and firm in texture, and have numerous ganglia developed upon them 
near their origin. 

The Aortic Plexus is formed by branches on each side, from the semilunar gan¬ 
glia and renal plexuses, receiving filaments from some of the lumbar ganglia. It 
is situated upon the sides and front of the aorta, between the origins of the supe¬ 
rior and inferior mesenteric arteries. From this plexus arise the inferior mesen¬ 
teric, part of the spermatic, and the hypogastric plexuses : and it distributes fila¬ 
ments to the inferior cava. 

The Inferior Mesenteric Plexus is derived chiefly from the left side of the 
aortic plexus. It surrounds the inferior mesenteric artery, and divides into a 
number of secondary plexuses, which are distributed to all the parts supplied by 
the artery, viz., the left colic and sigmoid plexuses, to the descending and sigmoid 
flexure of the colon ; and the superior hemorrhoidal plexus, which supplies the 
upper part of the rectum, and joins in the pelvis with branches of the left hypo¬ 
gastric plexus. 
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Tiie Lumbar Portion of the Sympathetic. 

The lumbar portion of the sympathetic is situated in front of 1 lie vertebral 
column, along the inner margin of the Psoas muscle. It consists usually of four 
ganglia, connected together by interganglionic cords. The ganglia are of small 
size, of a grayish color, hordeiform in shape, and placed much nearer the median 
line than the thoracic ganglia. 

The .superior and inferior branches of the lumbar ganglia serve to communicate 
between the chain of ganglia in this region. They are usually single, and of a 
white color. 

The external branches communicate with the lumbar spinal nerves. From the 
situation of the lumbar ganglia, these branches are longer than in the other regions. 
They are usually two in number for each ganglion, and accompany the lumbar 
arteries around the sides of the bodies of the vertebrae, passing beneath the fibrous 
arches from which the fibres of the Psoas muscle partly arise. 

The internal branches pass inwards, in front of the aorta, and form the lumbar 
aortic plexus (already described). Other branches descend in front of the common 
iliac arteries, and join, over the promontory of the sacrum, to form the hypogas¬ 
tric plexus. Numerous delicate filaments are also distributed to the bodies of the 
vertebrae, and the ligaments connecting them. 

Pelvic Portion of the Sympathetic. 

The pelvic portion of the sympathetic is situated in front of the sacrum, along 
the* inner side of the anterior sacral foramina. It consists of four or five small 
ganglia on each side, connected together by interganglionic cords. Below, tliev 
converge and unite on the front of the coccyx, by means of a small ganglion (gan¬ 
glion impar). 

The superior and inferior branches are the cords of communication between the 
ganglia above and below. 

The external branches , exceedingly short, communicate with the sacral nerves. 
They are two in number to each ganglion. The coccygeal nerve communicates 
either with the last sacral, or coccygeal ganglion. 

The internal branches communicate, on the front of the sacrum, with the corre¬ 
sponding branches from the opposite side : some, from the first two ganglia, pass 
to join tlie pelvic plexus, and others form a plexus, which accompanies the middle 
sacral artery. 

1 lie Hypogastric plexus supplies the viscera of the pelvic cavity. It is situated 
in front ot the promontory of the sacrum, between the two common iliac arteries, 
ami is formed by the union of numerous filaments, which descend on each side from 
the aortic plexus, from the lumbar ganglia, and from the first two sacral ganglia. 
Ibis plexus contains no ganglia, and bifurcates, below, into two lateral portions, 
which form the inferior hypogastric, or pelvic plexuses. 

Inferior Hypogastric or Pelvic Plexus. 

1 lie interior hypogastric, or pelvic plexus, is situated at the side of the rec¬ 
tum and bladder in the male, and at the side of the rectum, vagina, and bladder, 
in the female. It is formed by a continuation of the hypogastric plexus, by 
branches from the second, third, and fourth sacral nerves, and by a few filament' 
from the sacral ganglia. At the point of junction of these nerves, small ganglia 
are found, from this plexus, numerous branches are distributed to all the 
viscera of the pelvis. They accompany the branches of the internal iliac 
artery. 

Hie Inferior Hemorrhoidal Plexus arises from the back part of the pelvic 
plexus. It supplies the rectum, joining with branches of the superior hemorrhoidal 
plexus. 

I he I esical Plexus arises from the forepart of the pelvic plexus. The nerves 
composing it are numerous, and contain a large proportion of spinal nerve-fibre?. 
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They accompany the vesical arteries, and are distributed to the side and base of 
the bladder. Numerous filaments also pass to the vesicuhe seminales, and vas 
deferens : those accompanying the vas deferens join, on the spermatic cord, with 
branches from the spermatic plexus. 

The Prostatic Plexus is continued from the lower part of the pelvic plexus. 
The nerves composing it are of large size. They are distributed to the pro¬ 
state gland, vesicuhe seminales, and erectile structure of the penis. The nerves 
supplying the erectile structure of the penis consist of two sets, the small and 
large cavernous nerves. They are slender filaments, which arise from the fore¬ 
part of the prostatic plexus, ami, after joining with branches from the internal 
pudic nerve, pass forwards beneath the pubic arch. 

The small, cavernous uerves perforate the fibrous covering of the penis, near 
its root. 

The larf/e cavernous nerve passes forwards along the dorsum of the penis, joins 
with the dorsal branch of the pudic nerve, and is distributed to the corpus caver- 
nosum and corpus spongiosum. 

The Vaginal Plexus arises from the lower part of the pelvic plexus. It is lost 
on the walls of the vagina, being distributed to the erectile tissue at its anterior 
part, and to the mucous membrane. The nerves composing this plexus contain, 
like the vesical, a large proportion of spinal nerve-fibres. 

The I tenne Serves arise from the lower part of the hypogastric plexus, above 
the point where the branches from the sacral nerves join the pelvic plexus. They 
accompany the uterine arteries to the side of the organ between the layers of the 
broad ligament, and are distributed to the cervix and lower part of the body of 
the uterus, penetrating its substance. 

Other filaments pass separately to the body of the uterus and Fallopian tube. 

branches front the hypogastric plexus accompany the uterine arteries into the 
substance of the uterus. I pon these filaments ganglionic enlargements are found. 


r J^IIE Organs of the Senses are the instruments by which the mind is brought 
into relation with external objects. These organs are five in number, viz. 
the organs of touch, of smell, of taste, of hearing, and of sight. 


The Skin. 

The skin is the principal seat of the sense of touch, and may be regarded as a 
covering of protection to the exterior of the body. Ji consists of two layers the 
tie rniii or cutis vera, and the epidermis or cuticle. 

The Ik rma, or True Skin, consists of fibro-areolar tissue, intermixed with 
numerous bloodvessels, lymphatics, and nerves. The fibro-areolar tissue forms 
the framework of the cutis : it is composed of firm interlacing bundles of white 
fibrous tissue, intermixed with a much smaller proportion of yellow elastic fibres, 
the amount of which varies in different parts. The fibro-areolar tissue is more 
abundant in the deeper layers of the cutis, where it is dense and firm, the meshes 


Fig. *J74.—A Sectional View of the Skin (magnified). 
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superficial layer being covered with numerous small, conical, vascular eminences, 
the papillae. From these differences in the structure of the cutis at different 
parts, it is usual to describe it as consisting of two layers; the deeper layer or 
coriuin, and the superficial or papillary layer. 

The Corium consists of strong interlacing fibrous bands, composed chiefly of 
the white variety of fibrous tissue; but containing, also, some fibres of the yellow 
elastic tissue, which vary in amount in different parts. Towards the attached 
surface, the fasciculi are large and coarse; and the areohe left by their interlacing 
large and occupied by adipose tissue and the sudatory glands/ This element of 
the skin becomes gradually blended with the subcutaneous areolar tissue. To¬ 
wards the free surface, the fasciculi are much finer, and they have a closer inter¬ 
lacing, the most superficial layers consisting of a transparent, homogeneous matrix 
with imbedded nuclei. 

The coriuni varies in thickness, from a quarter of a line to a line and a half, in 
different parts of the body. Thus, it is thicker in the more exposed regions, as 
the palm of the hand ami sole of the foot; on the posterior aspect of the body, 
than the front; and on the outer, than the inner side of the limbs. In the eve- 
lids, scrotum. and penis, it is exceedingly thin and delicate. The skin generally 
is thicker in the male than in the female. 

The areohe are occupied by adipose tissue, hair follicles, and the sudatory and 
sebaceous glands; they are the channel by which the vessels and nerves are 
distributed to the more superficial strata of the corium, and to the papillary 
layer. 

Plain muscular fibres are found in the superficial layers of the corium, wherever 
hairs are found; and in the subcutaneous areolar tissue of the scrotum, penis, 
perimeum, and areohe of the nipple. In the latter situations, the fibres are ar¬ 
ranged in hands, closely reticulated and disposed in superimposed lamina?. 

The Papillary Layer is situated upon the free surface of the corium: it consists 
of numerous small, highly sensitive, and vascular eminences, the papillae, which 
rise perpendicularly from its surface, and form the essential element of the organ 
of touch. The papilla? are conical-shaped eminences, having a round or blunted 
extremity, occasionally divided into two or more parts, and connected by their base 
with the free surface of the corium. On the general surface of the body, more 
especially in those parts which are endowed with slight sensibility, they are few in 
number, short, exceedingly minute, and irregularly scattered over the surface; 
but in other situations, as upon the palmar surface of the hands and fingers, upon 
tlu* sole, and around the nipple, they are long, of large size, closely aggregated 
together, and arranged in curvilinear lines, forming the elevated ridges seen on 
the free surface of the epidermis. In these ridges, the larger papilhe are arranged 
in a double row, with smaller papilla? between them; and these rows are sub¬ 
divided into small square-shaped masses by short transverse furrows regularly 
disposed, in the centre of each of which is the minute orifice of the duct of a 
sweat-gland. No papillae exist in the grooves between the ridges. In structure, 
the papilla* resemble the superficial layer of the cutis; consisting of a homogeneous 
tissue, faintly fibrillated, and containing a few fine clastic fibres. The smaller 
papillae contain a single capillary loop; but in the larger the vessels arc convoluted 
to a greater or less degree; each papilla also contains two or more nerve-fibres, 
which, after running in a waving manner through it, terminate in loops, or by a 
free extremity. No lymphatics have as yet been discovered in the papilla?. 

The Epidermis, or Cuticle (scarf-skin) is an epithelial structure, which forms 
a defensive covering to the surface of the true skin, being accurately moulded 
on the papillary layer of the derma. It varies in thickness in different parts. 
Where it is exposed to pressure and the influence of the atmosphere, as upon the 
palms of the hands and soles of the feet, it is thick, hard, and horny in texture : 
whilst that which lies in contact with the papillary layer, over the entire surface 
of the body, is soft and cellular in structure; hence the deeper layer has been 
called the rete mucosum. 


544 


ORGANS OF SENSE. 


The free surface of the epidermis is marked by a network of linear furrows of 
variable size, marking out the surface into a number of spaces of polygonal or 
lozenge-shaped form. Some of these furrows are large, as opposite the flexures 
of the joints, and correspond to the folds in the derma produced by their move¬ 
ments. In other situations, as upon the back of the hand, they are exceedingly 
tine, and intersect one another at various angles; upon the palmar surface of the 
hand and fingers, and upon the sole, these lines are very distinct, and have a 
curvilinear arrangement, and depend upon the large size ami peculiar arrangement 
of the papilla? upon which the epidermis is placed. The deep surface of the 
epidermis is accurately moulded upon the papillary layer of the derma, each 
papilla being invested by its epidermic sheath; so that when this layer is removed 
by maceration, it presents a number of pits or depressions corresponding to the 
elevations of the papilhe, as well as the furrows left in the interval between them. 
Fine tubular prolongations from this layer are continued into the ducts of the 
sudatory and sebaceous glands. In structure, the epidermis consists of flattened 
cells, agglutinated together, and having a laminated arrangement. In the deeper 
layers the cells are large, rounded or columnar, and filled with soft opaque con¬ 
tents. In the superficial layers the cells are flattened, transparent, dry, and firm, 
and their contents converted into a kind of horny matter. The difference in 
the structure of these layers is dependent upon the mode of growth of, the 
epidermis. As the external layers desquamate, from their being constantly sub¬ 
jected to attrition, they are reproduced from beneath, successive layers gradually 
approaching towards the free surface, which, in their turn, die and are cast off. 

These cells arise in the liquor sanguinis, which is poured out on the free sur¬ 
face of the derma: they contain nuclei, and form a thin stratum of closely-aggre¬ 
gated nucleated cells, which cover the entire extent of tlie papillary layer. The 
deepest layer of cells, according to Kolliker, are of a columnar form, and are 
arranged perpendicularly to the free surface of the derma, forming either a single 
ora double, or even triple, layer: the lamina? succeeding these are composed of 
cells of a more rounded form, the contents of which are soft, opaque, granular, and 
soluble in acetic acid. As these cells successively approach the surface by the 
development of fresh layers from beneath, they assume a flattened form from the 
evaporation of their fluid contents, and finally form a transparent, drv, mem¬ 
branous scale, lose their nuclei, and apparently become changed in their chemical 
composition, ns they are unaffected now by acetic acid. 

I he black color of the skin in the negro, and the tawny color among some of 
the white races, is due to the presence of pigment in the cells of the cuticle. 

1 his pigment is more especially distinct in the cells of the deeper layer, or rete 
mucosum, and is caused by the presence of pigment cells, similar to those found 
in the choroid. As these approach the surface and desiccate, the color becomes 
partially lost. 

Ihearfern?* which supply the skin divide into numerous branches in the sub¬ 
cutaneous tissue; they then pass through the areola? of the corium, and divide into 
a dense capillary plexus, which supplies the sudatory and sebiparous glands and 
the hair follicles, terminating in the superficial layers of the corium, by forming a 
capillary network, from which numerous fine branches ascend to the papilhe. 

1 he h/nijthatn: vessels are arranged in a minute plexifortn network in the 
superficial layers of the corium, where they become interwoven with the capillary 
and nervous plexuses; they are especially abundant in the scrotum and around 
the nipple. 

1 he verves which supply the skin ascend with the vessels through the areola? 
of the deep layers of the corium to the more superficial layers, where they form a 
minute plexifortn mesh. From this plexus, the primitive nerve-fibres pass to be 
distributed to the papillm. The nerves are most numerous in those parts which 
are provided with the greatest sensibility. 
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Appendages of the Sktn t . 

The appendages of the skin arc the nails, the hairs, and sudoriferous and seba¬ 
ceous glands, and their ducts. 

The nails and hairs arc peculiar modifications of the epidermis, consisting essen¬ 
tially of the same cellular structure as that membrane. 

The Nails are flattened elastic structures of a horny texture, placed upon the 
dorsal surface of the terminal phalanges of the fingers and toes. Each nail is 
convex on its outer surface, concave within, and is implanted by a portion called 
the root into a groove of the skin; the exposed portion is called the hod//, and the 
anterior extremity the free edge. The nail has a very firm adhesion to the cutis, 
being accurately moulded upon its surface, as the epidermis is in other parts. 
The part of the cutis beneath the body and root of the nail is called the matrix , 
from its being the part from which the nail is produced. Corresponding to the 
body, the matrix is thick, and covered with large highly vascular papillae, arranged 
in longitudinal rows, the color of which is seen through the transparent tissue. 
Behind this, near the root of the nail, the papillae are small, less vascular, and 
have no regular arrangement ; hence the portion of nail corresponding to this 
part is of a white color, and called lunula , from its form. 

The cuticle, as it passes forwards on the dorsal surface of the finger, is attached 
to the surface of the nail a little in advance of its root: at the extremity of the 
finger, it is connected with the under surface of the nail, a little behind its free 
edge. The cuticle and horny structure of the nail (both epidermic structures) 
are thus seen to be directly continuous with each other. The nails, in structure, 
consist of cells having a laminated arrangement, and these are almost essentially 
similar to those composing the epidermis. The deepest layer of cells which lie in 
contact with the papillae at the root and under surface of the nail are of elongated 
form, arranged perpendicularly to the surface, and provided with nuclei; those 
which succeed these are of a rounded or polygonal form, the more superficial ones 
becoming broad, thin, and flattened, and so closely compacted together as to make 
the limits of each cell very indistinct. 

It is by the successive growth of new cells at the root and under surface of the 
body of the nail, that it advances forwards, and maintains a due thickness, whilst, 
at the same time, the growth of the nail in the proper direction is secured. As 
these cells in their turn become displaced by the growth of new cells, they assume 
a flattened form, lose their nuclei, and finally become closely compacted together 
into a firm, dense, horny texture. In chemical composition , the nails resemble 
the epidermis. According to Mulder, they contain a somewhat larger proportion 
of carbon and sulphur. 

Hairs are peculiar modifications of the epidermis, and consist essentially of the 
same structure as that membrane. They are found on nearly every part of the 
surface of the body, excepting the palms of the hands and soles of the feet, and 
vary much in length, thickness, and color in different parts of the body, and in 
the different races of mankind. In some parts they are so short as not to pro¬ 
ject beyond the follicle containing them; in other parts, as upon the scalp, they 
are of considerable length ; along the margin of the eyelids and upon the face 
they are remarkable for their thickness. A hair consists of a root , the part im¬ 
planted in the skin; the shaft , the portion projecting from its surface; and the 
point. They generally present a cylindrical or more or less flattened form, and a 
reniform outline upon a transverse section. 

The root of the hair presents a bulbous enlargement at its extremity; it is 
whiter in color, and softer in texture, than the stem, and is lodged in a follicular 
involution of the epidermis, called the hair follicle. When the hair is of considerable 
length, the follicle extends into the subcutaneous cellular tissue. The hair-folli¬ 
cle is bulbous at its deep extremity, like the hair which it contains, and has open¬ 
ing into it, near its free extremity, the orifices of the ducts of one or more sebaceous 
glands. In structure, the hair-follicle consists of two coats; an outer or dermic, 
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and an inner or cuticular. The outer coat is formed mainly of areolar tissue; it 
is continuous with the corium, is highly vascular, and supplied by numerous 
minute nervous filaments. The inner or cuticnlar lining is continuous with the 
epidermis, and, at the bottom of the hair-follicle, with the root of the hair; this 
cuticular lining resembles the epidermis in the peculiar rounded form and soft 
character of those cells which lie in contact with the outer coat of the hair follicle, 
and the thin, dry, and scaly character of those which lie near the surface of the 
hair, to which they are closely adherent. When the hair is plucked from its 
follicle, this cuticnlar lining most commonly adheres to it, and forms what is called 
the root-sheath. At the bottom of each hair-follicle is a small conical-shaped 
vascular eminence or papilla, similar in every respect to those found upon the 
surface of the skin ; it is continuous with the dermic layer of the follicle, is highly 
vascular, and probably supplied with nervous fibrils: this is the part through 
which material is supplied for the production and constant growth of the hair. 
The root of the hair rests upon this conical-shaped eminence, and is continuous 
with the cuticular lining of the follicle at this part. It consists of nucleated cells, 
similar in every respect to those which in other situations form the epidermis. 
These cells gradually enlarge as they are pushed upwards into the soft bulb, and 
some of them contain pigment granules, which exist either in separate cells, or 
the granules are separate but aggregated around the nucleus ; it is these granules 
which give rise to the color of the hair. It occasionally happens that these 
pigment granules completely fill the cells in the centre of the bulb, which gives 
rise to the dark tract of pigment often found, of greater or less length, in the axis 
of the hair. 

The aliaft of the hair consists of a central part, or medulla ; surrounding this is 
the fibrous part of the hair, covered externally by the cortex. The medulla 
occupies the centre of the shaft, and ceases towards the point of the hair. It is 
usually wanting in the fine hairs covering the surface of the body, and com¬ 
monly in those of the head. It is more opaque and deeper colored than the 
fibrous part, and consists of cells containing pigment or fat-granules. The 
fibrous portion of the hair constitutes the chief part of the stem; its cells are 
elongated, and unite to form flattened fusiform fibres. These also contain pig¬ 
ment granules, which assume a linear arrangement. The cells which form the 
cortex of the hair consist of a single layer, which surrounds those about to form 
the fibrous layer; they arc converted into thin Hat scales, having an imbricated 
arrangement. 

The Sebaceous Glands are small sacculated glandular organs, lodged in the sub¬ 
stance of the corium, or subdermoid tissue. They are found in all parts of the skin, 
but are most abundant in the face, and in those parts w hich are exposed to friction. 
Their orifices open most frequently into the hair-follicles, but occasionally upon 
the general surface. Each gland consists of a single duct, which is more or less 
capacious, and terminates in a lobulated pouch-like extremity. Ihe basement 
membrane forming the wall of the sac, as well as the duct, is lined by epithelium, 
which is filled with particles of sebaceous matter; and this becoming detached 
into the cavity of the sac, as its growth is renewed, constitutes the secretion. The 
sacculi connected w ith the duct vary from two to five, or even twenty, in number. 
On the nose and face the glands are of large size, distinctly lobulated, and often 
become much enlarged from the accumulation of pent-up secretion. The largest 
sebaceous glands are those found in the eyelids, the Meibomian glands. 

The Sudoriferous or Sweat Glands are found in almost every part of the skin, 
and are situated in small pits in the deep parts of the corium, or in the subcuta¬ 
neous areolar tissue, surrounded by a quantity of adipose tissue. They are small 
round, reddish, bodies, consisting of one or more convoluted tubuli, from which 
the efferent duct proceeds upwards through the corium and cuticle, and opens 
upon the surface by a slightly enlarged orifice. The efferent duct, as it passes 
through the corium, pursues a curved and slightly serpentine course, and if the 
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epidermis is thin, opens directly upon the surface; but where the epidermis is 
thicker, it assumes a spiral arrangement, the separate windings of the tube being 
as close and as regular as those of a common screw. The spiral course of these 
ducts is especially distinct in the thick cuticle of the palm of the hand and sole of 
the foot. The size of these glands varies. They are especially large in those 
regions where the amount of perspiration is great, as in the axillae, where they 
form a thin mammillated layer of a reddish color, which corresponds exactly to 
the situation of the hair in this region ; they are large, also, in the groin. Their 
number varies. They are most numerous on the palm of the hand, and pre¬ 
sent, according to Krause, 2800 orifices on a square inch of the integument, and 
a rather less number on the sole of the foot. In both of these situations, the 
orifices of the ducts are exceedingly regular, and correspond to the small trans¬ 
verse grooves which intersect the ridges of papillae. In other situations they are 
more irregularly scattered; but in nearly equal numbers over parts including the 
same extent of surface. Each gland consists of a single tube intricately convo¬ 
luted, at one end terminating by a blind extremity; at the other end opening 
upon the surface of the skin. In the larger glands, this single duct usually 
divides and subdivides dichotomously ; and these smaller ducts ultimately ter¬ 
minate in short caecal pouches, rarely anastomosing. The wall of the duct is 
thick ; the width of the canal rarely exceeding one-third of its diameter. The 
tube, both in the gland and where it forms the excretory duct, consists of two 
layers: an outer, formed by fine areolar tissue; and an epithelium lining its inte¬ 
rior. 1 he external, or fibro-cellular coat, is thin, continuous with the superficial 
layer of the corium, and extends only as high as the surface of the true skin. 
The epithelial lining is much thicker, continuous with the epidermis, and alone 
forms the spiral portion of the tube. When the cuticle is carefully removed from 
the surface of the cutis, these convoluted tubes of epidermis may be drawn out, 
and form nipple-shaped projections on its under surface. According to Ivolliker, 
a layer of non-striated muscular fibres, arranged longitudinally, is found between 
the areolar and epithelial coats of the ducts of the larger sweat-glands, as in the 
axilla, root of the penis, on the labia majora, and around the anus. 

The contents of the smaller sweat-glands are quite fluid; but in tlie larger 
glands, the contents are semi-fluid and opaque, and contain a number of colored 
granules, and cells which appear analogous to epithelial cells. 

The Tongue. 

The tongue is the organ of the special sense of taste. It is situated in the 
floor of the mouth, in the interval between the two lateral portions of the body of 
the lower jaw. Its base, or root, is directed backwards, and connected with the 
os liyoides by numerous muscles, to the epiglottis by three folds of mucous mem¬ 
brane, which form the glosso-epiglottic ligaments, and to the soft palate and 
pharynx by means of the anterior and posterior pillars of the fauces. Its apex 
or tip, thin and narrow, is directed forwards against the inner surface of the 
lower incisor teeth. The under surface of the tongue, at its back part, is con¬ 
nected with the lower jaw by the Genio-hyo-glossi muscles; from its sides, the 
mucous membrane is reflected to the inner surface of the gums; and, in front, a 
distinct fold of that membrane, the fnenum lingiue, is formed beneath its under 
surface. 

The tip of the tongue, part of its under surface, its sides, and dorsum, are free. 

The dorsum of the tongue is convex, marked along the middle line by a raphe, 
which divides it into two symmetrical halves; and this raphe terminates behind, 
about half an inch from the base of the organ, a little in front of a deep mucous 
follicle, the foramen ccecum. The anterior two-thirds of this surface are rough, 
and covered with papillae; the posterior third is more smooth, and covered by the 
projecting orifices of numerous muciparous glands. 

The mucous membrane invests the entire extent of the free surface of the 
tongue. On the under surface of the organ it is thin and smooth, and may be 
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traced on either side of the fnenum, through the ducts of the submaxillary glands; 
and between the sides of the tongue and the lower jaw, through the ducts of the 
sublingual glands. On being traced over the borders of the organ, it gradually 


Fig. ‘270.—Upper Surface of the Tongue. 



assumes its papillary character; and on the dorsum becomes exceedingly dense, 
and gives support to numerous papillae. 

The papilke of the tongue are the papillae maximae (circumvallat®), papill® 
mediae (fungiformes), and papillae minim® (conic® and filiformes). 

The Papilla? maxima* (circumvallatse) are of large size, and vary from eight to 
fifteen in number. They are situated at the back part of the dorsum of the 
tongue, near its root, forming a row on each side, which, running backwards and 
inwards, meet in the middle line at the foramen caecum. Each papilla resembles 
an inverted cone, the apex of which is attached to the bottom of a cup-shaped 
depression of the mucous membrane; the broad base being exposed upon the 
surface, and covered with numerous small papillae. This cup-shaped depression 
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forms a kind of fossa around the papilla, having a circular elevated margin covered 
with smaller papillae. 

The Papilla media (fungiformes), more numerous than the preceding, are scat¬ 
tered irregularly over the dorsum of the tongue; but are found chiefly at its sides 
and apex. They are easily recognized, among the other papilla?, by their large 
size, rounded eminences, and deep red color. They are narrow at their attachment 
to the tongue, but broad and rounded at their free extremities, and covered with 
secondary papilla?. 

The Papilla minima: (conicse et filiformes) cover the anterior two-thirds of the 
dorsum of the tongue. They are very minute, more or less conical or filiform in 
shape, and arranged in lines corresponding in direction with the two rows of the 
papilla circumvallate; excepting at the apex of the organ, where their direction 
is transverse. The filiform papillae are of a whitish tint, owing to the thickness 
and density of their epithelium; they are covered with numerous secondary papillae, 
are firmer and more elastic than the papillae of mucous membrane generally, and 
often inclose minute hairs. 

Structure of the Papilla . The papillae, in structure, resemble those of the 
cutis, consisting of a cone-shaped projection of homogeneous tissue, covered with 
a thick layer of squamous epithelium, and contain one or more capillary loops, 
amongst which nerves are distributed in great abundance. In the papilla cir- 
cumvallate, the nerves are numerous and of large size; in the papilla? fungiformes 
they are also numerous, and terminate in a plexiform network, from which brush- 
like branches proceed; in the papilla? filiformes, their mode of termination is 
uncertain. 

Besides the papillae, the mucous membrane of the tongue is provided with nume¬ 
rous follicles and glands. 

The Follicles are found scattered over its entire surface, but are especially 
numerous between the papillae circumvallate and the epiglottis. 

The Mucous Glands (lingual), similar in structure to the labial and buccal, are 
found chiefly beneath the mucous membrane of the posterior third of the dorsum 
of the tongue. There is a small group of these glands beneath the tip of the 
tongue, a few along the borders of the organ, and some in front of the circumval¬ 
late papillae projecting into the muscular substance. Their ducts open either upon 
the surface, or into the depressions around the large papillae. 

The tongue consists of two symmetrical halves, separated from each other, in 
the middle line, by a fibrous septum. Each half is composed of muscular fibres 
arranged in various directions, containing much interposed fat, and supplied by 
vessels and nerves: the entire organ is invested bv mucous membrane, and a sub¬ 
mucous fibrous stratum. The latter membrane invests the greater part of the 
surface of the tongue, and into it the muscular fibres are inserted that pass to the 
surface. It is thicker behind than in front, and is continuous with the sheaths of 
the muscles attached to it. 

The Fibrous Septum consists of a vertical layer of fibrous tissue, extending 
throughout the entire length of the middle line of the tongue, from the base to 
the apex. It is thicker behind than in front, and occasionally contains a small 
fibro-cartilage, about a quarter of an inch in length. It is well displayed by 
making a vertical section through the organ. Another strong fibrous lamina, 
termed the hgo-glossal membrane , connects the under surface of the base of the 
tongue to the body of the hyoid bone. This membrane receives, in front, some 
of the fibres of the Genio-hyo-glossi muscles. 

Each half of the tongue consists of extrinsic and intrinsic muscles. The former 
have been already described; they are the Ilyo-glossus, Genio-hyo-glossus, Stylo¬ 
glossus, Palato-glossus, and part of the Superior constrictor. The intrinsic 
muscles are the Superior longitudinal, Inferior longitudinal, and Transverse. 

The Superior Longitudinal Fibres (lingualis superjicialis) form a superficial 
stratum of oblique and longitudinal fibres on the upper surface of the organ, 
beneath the mucous membrane, and extend from the apex backwards to tlie hyoid 
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bone, the individual fibres being attached in their course to the submucous and 
glandular structures. 

The Inferior Longitudinal Fibres are formed by the Lingualis muscle, already 
described (p. 210). 

The Transverse Fibres are placed between the two preceding layers; they are 
intermixed with a considerable quantity of adipose substance, and form the chief 
part of the substance of the organ. They are attached internally to the median 
fibrous septum; and, passing outwards, the posterior ones taking an arched course, 
are inserted into the dorsum and margins of the organ, intersecting the other 
muscular fibres. 

The Arteries of the tongue are supplied from the lingual, the facial, and ascend¬ 
ing pharyngeal. 

The Nerves of the tongue are three in number in each half: the gustatory branch 
of the fifth, which is distributed to the papillae at the fore part and sides of the 
tongue; the lingual branch of the glosso-pharyngeal, which is distributed to the 
mucous membrane at the base and side of the tongue, and to the papillae circum- 
vallatse; and the hypoglossal nerve, which is distributed to the muscular substance 
of the tongue. The two former are nerves of common sensation and of taste; the 
latter is the motor nerve of the tongue. 

The Nose. 

The Nose is the special organ of the sense of smell: by means of the peculiar 
properties of its nerves, it protects the lungs from the inhalation of deleterious 
gases, and assists the organ of taste in discriminating the properties of food. 

The organ of smell consists of two parts, one external, the nose; the other 
internal, the nasal fossae. 

The Nose is the most anterior and prominent part of the organ of smell. It is 
ol a triangular form, directed vertically downwards, and projects from the centre 
of the face, immediately above the upper lip. Its summit, or root, is connected 
directly with the forehead. Its inferior part, the base of the nose, presents two 
elliptical orifices, the nostrils, separated from each other by an antero-posterior 
septum, the columna. The margins of these orifices are provided with a number 


Fig. *277.—Cartilages of the Nose. 



of stiff hairs, or vibrissa\ which arrest the passage of foreign substances carried 
■with the current of air intended for respiration. The lateral surfaces of 
the nose form, by their union, the dorsum, the direction of which varies con- 
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hiderably in different individuals. The dorsum terminates below in a rounded 
eminence, the lobe of the nose. 

The nose is composed of a framework of bones and cartilages, the latter being 
slightly acted upon by certain muscles. It is covered externally by the integu¬ 
ment, internally by mucous membrane, and supplied with vessels and nerves. 

The bony framework occupies the upper part of the organ; it consists of the 
nasal bones, and the nasal processes of the superior maxillary. 

The cartilaginous framework consists of five pieces, the two upper and the 
two lower lateral cartilages, and the cartilage of the septum. 

The tipper lateral cartilages are situated below the free margin of the nasal 
hones: each cartilage is flattened, and triangular in shape. Its anterior margin is 
thicker than the posterior, and connected with the fibro-cartilage of the septum. 
Its posterior margin is attached to the nasal process of the superior maxillary 
and nasal bones. Its inferior margin is connected by fibrous tissue with the 
lower lateral cartilage: one surface is turned outwards, the other inwards 
towards the nasal cavity. 

The lower lateral cartilages are two thin, flexible plates, situated immediately 
below the preceding, and curved 
in such a manner as to form the 
inner and outer walls of each 
orifice of the nostril. The por¬ 
tion which forms the inner wall, 
thicker than the rest, is loosely 
connected with the same part of 
the opposite cartilage, and forms 
a small part of the columna. Its 
outer extremity, free, rounded, 
and projecting, forms, with the 
thickened integument and sub¬ 
jacent tissue, the lobe of the 
nose. The part which forms the 
outer wall is curved to correspond 
with the ala of the nose: it is 
oval and flattened, narrow behind, 
where it is connected with the 
nasal process of the superior 
maxilla by a tough fibrous 
membrane, in which are found 
three or four small cartilaginous plates (sesamoid cartilages), cartHag hies tninores. 
Above, it is connected to the lateral fibro-cartilage and front part of the cartilage 
of the septum; below, it is separated from the margin of the nostril by dense 
cellular tissue; and in front, it forms, with its fellow, the prominence of the tip 
of the nose. 

The cartilage of the septum is somewhat triangular in form, thicker at its 
margins than at its centre, and completes the separation between the nasal fossae 
in front. Its anterior margin, thickest above, is connected from above down¬ 
wards with the nasal bones, the front part of the two upper lateral cartilages, and 
the inner portion of the lower lateral cartilages. Its posterior margin is con¬ 
nected with the perpendicular lamella of the ethmoid ; its inferior margin with 
the vomer and palate processes of the superior maxillary bones. 

These various cartilages arc connected to each other, and to the bones, by a 
tough fibrous membrane, the perichondrium, which allows the utmost facility of 
movement between them. 

The Muscles of the Nose are situated immediately beneath the integument : 
they are (on each side) the Pyramidalis nasi, the Levator labii suporioris ahvijue 
nasi, the Dilator naris, anterior and posterior, the Compressor nasi, the Compressor 
nariurn minor, and the Depressor aim nasi. (See p. 195.) 


Fig. 278.—Bones and Cartilages of Septum of Nose. 
Right Side. 
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The Integument covering the dorsum and sides of the nose is thin, and loosely 
connected with the subjacent parts; but where it forms the tip, or lobe, and the 
alse of the nose, it is thicker and more firmly adherent. It is furnished with a 
large number of sebaceous follicles, the orifices of which are usually very 
distinct. 

The Mucous Membrane , lining the interior of the nose, is continuous with the 
skin externally, and with that which lines the nasal fossae within. 

The Arteries of the Nose are the lateralis nasi, from the facial, and the nasal 
artery of the septum, from the superior coronary, which supplies the ake and 
septum : the sides and dorsum being supplied from the nasal branch of the 
ophthalmic and infraorbital. 

The Veins of the Nose terminate in the facial and ophthalmic. 

The Nei'ees of the Nose are branches from the facial, infraorbital, and infra- 
trochlear, and a filament from the nasal branch of the ophthalmic. 

Nasal Fossae. 

The nasal fossae are two irregular cavities, situated in the middle of the face 
and extending from before backwards. They open in front by the two anterior 
nares, and terminate in the pharynx, behind, by the posterior nares. The boun¬ 
daries of these cavities, and the openings which are connected with them, as they 
exist in the skeleton, have been already described (p. 65). 

The Mucous Membrane lining the nasal fossae is called pituitary, from the 
nature of its secretion ; or Schneiderian, from Schneider, the first anatomist who 
showed that the secretion proceeded from the mucous membrane, and not, as was 
formerly imagined, from the brain. It is intimately adherent to the periosteum, 
or perichondrium, over which it lies. It is continuous externally with the skin, 
through the anterior nares, and with the mucous membrane of the pharynx, 
through the posterior nares. From the nasal fossae its continuity may be traced 
with the conjunctiva, through the nasal duct and lachrymal canals ; with the 
lining membrane of the tympanum and mastoid cells, through the Eustachian 
tube ; and with the frontal, ethmoidal, and sphenoidal sinuses, and the antrum 
raaxillare, through the several openings in the meatuses. The mucous membrane 
is thickest, and most vascular, over the turbinated bones, especially the inferior; 
trom which circumstance, these bones in their recent state appear longer and more 
prominent than in the skeleton. It is also thick over the septum ; but, in the 
intervals between the spongy bones, and on the Hoor of the nasal fossae, it is very 
thin. \\ here it lines the various sinuses and the antrum maxillare, it is thin and 
pale. 

1 lie surface of the membrane is .covered with a layer of epithelium, thicker 
and non-cilia ted at the upper part ot the nasal fossae, corresponding with the 
distribution of the olfactory nerve, but ciliated throughout the rest of its extent, 
excepting near the aperture of the nares. 

I liis membrane is also provided with a nearly continuous layer of branched 
mucous glands, the ducts of which open upon its surface. They are most nume- 
ious at the middle and back parts of the nasal fossae, and largest at the lower and 
back part of the septum. 

Owing to the great thickness of this membrane, the nasal fossae are much 
narrower, and the turbinated bones, especially the lower ones, appear larger, and 
more prominent, than in the skeleton. From the same circumstance, also, the 
various apertures communicating with the meatus, are either narrowed or com¬ 
pletely closed. 

In the superior meatus , the aperture of communication with the posterior 
ethmoidal cells is considerably diminished in size, and the spheno-palatine foramen 
completely covered in. 

In the middle meatus, the opening of the infundibulum is partially hidden by 
a projecting fold of mucous membrane, and the orifice of the antrum is contracted 
to a small circular aperture, much narrower than in the skeleton. 
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In the inferior meatus, the orifice of the nasal duct is partially hidden by 
either a single or double valvular mucous fold, and the anterior palatine canal 
either completely closed in, or a tubular cul-de-sac of mucous membrane is con¬ 
tinued a short distance into it. 

In the roof ’ the opening leading to the sphenoidal sinuses is narrowed, and the 
apertures in the cribriform plate of the ethmoid completely closed in. 

The Arteries of the Nasal Fossa? are the anterior and posterior ethmoidal, 
from the ophthalmic, which supply the ethmoidal cells, frontal sinuses, and roof 
of the nose ; the spheno-palatine, 

from the internal maxillary, Fig. 279.—Nerves of Septum of Nose. Right Side, 

which supplies the mucous mem¬ 
brane covering the spongy bone, 
the meatuses, and septum; and the 
alveolar branch of the internal 
maxillary, which supplies the 
lining membrane of the antrum. 

The ramifications of these vessels 
form a close, plexiform network, 
beneath and in the substance of 
the mucous membrane. 

The Veins of the Nasal Fossa• 
form a close network beneath the 
mucous membrane. They pass, 
some with the veins accompany¬ 
ing the spheno-palatine artery 
through the spheno-palatine fora¬ 
men ; and others, through the 

alveolar branch join the facial vein ; some accompany the ethmoidal arteries, 
and terminate in the ophthalmic vein; and lastly, a few communicate with the 
veins in the interior of the skull, through the foramina in the cribriform plate of 
the ethmoid bone. 

The Nerves are the olfactory, the nasal branch of the ophthalmic, filaments 
from the anterior dental branch of the superior maxillary, the Vidian, naso¬ 
palatine, descending anterior palatine, and spheno-palatine branches of Meckel’s 
ganglion. 

The Olfactory , the special nerve of the sense of smell, is distributed over the 
upper third of the septum, and over the surface of the superior and middle spongy 
bones. 

The Nasal Branch of the Ophthalmic distributes filaments to the upper and 
anterior part of the septum, and outer wall of the nasal fossae. 

Filaments from the Anterior Dental Branch of the Superior Maxillary supply 
the inferior meatus and inferior turbinated bone. 

The Vidian Nerve supplies the upper and back part of the septum, and supe¬ 
rior spongy bone : and the upper anterior nasal branches from the spheno-palatine 
ganglion have a similar distribution. 

The Naso-palatine Nerve supplies the middle of the septum. 

The Larger or Anterior Palatine Nerve supplies the middle and lower spongy 
bones. 

The Eye. 



The eyeball is contained in the cavity of the orbit. In this situation it is 
securely protected from injury, whilst its position is such as to insure the most 
extensive range of sight. It is acted upon by numerous muscles, by which it is 
capable of being directed to any part, supplied by numerous vessels and nerves, 
and is additionally protected in front by several appendages, such as the eyebrow, 
eyelids, etc. 

The eyeball is spherical in form, having the segment of a smaller and more 
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prominent sphere engrafted upon its anterior part. It is from this circumstance, that 
the antero-posterior diameter of the eyeball, which measures about an inch, exceeds 
the transverse diameter by about a line. The segment of the larger sphere, which 
forms about five-sixths of the globe, is opaque, and formed by the Sclerotic, the 
tunic of protection to the eyeball; the smaller sphere, which forms the remaining 
sixth, is transparent, and formed by the cornea. The axes of the eyeballs air 
nearly parallel, and do not correspond to the axes of the orbits, which are directed 
outwards. The optic nerves follow the direction of the axes of the orbits, and 
enter the eyeball a little to their inner or nasal side. The eyeball is composed of 
several investing tunics, and of fluid and solid refracting media, called humors. 

The tunics are three in number : 

1. Sclerotic and Cornea. 

2. Choroid, Iris, and Ciliary Processes. 

3. Retina. 

The refracting media, or humors, are also three : 

Aqueous. Crystalline (lens) and Capsule. Vitreous. 

The sclerotic and cornea form the most external tunic of the eyeball: they are 
essentially fibrous in structure, the sclerotic being opaque and forming the posterior 
five-sixths of the globe, the cornea, which forms the remaining sixth, being 
transparent. 

The Sclerotic (hard) Fig. 280) has received its name from its extreme 

density and hardness; it is a firm unyielding fibrous membrane, serving to main- 


Fig. 280.—A Vertical Section of the Eyeball (enlarged). 



Pun the peculiar form of the globe. It is much thicker behind than in front, 
flic external surface is of a .white color, ami quite smooth, except at the points 
where the Recti and Obliqui muscles are inserted into it, .and covered, for part of 
its extent, by the conjunctival membrane; hence the whiteness and brilliancy of 
the front of the eyeball. Its inner surface is stained of a brown color, marked 
by grooves, in which are lodged the ciliary nerve, and connected by an exceed- 
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ingly fine cellular tissue (lamina fusca) with the outer surface of the choroid. 
Behind, it is pierced by the optic nerve a little to its inner or nasal side, and is 
continuous with its fibrous sheath, which is derived from the dura mater. At 
the point where the optic.nerve passes through the sclerotic, this membrane forms 
a thin cribriform lamina (lamina cribrosa ); the minute orifices in this part serve 
for the transmission of the nervous filaments, and the fibrous septa dividing them 
from one another are continuous with the membranous processes which separate 
the bundles of nerve-fibres. One of these openings, larger than the rest, occupies 
the centre of this lamella ; it is called the porus opticus , and transmits the arteria 
centralis retime to the interior of the eyeball. Around the cribriform lamella are 
numerous smaller apertures for the transmission of the ciliary vessels and nerves. 
In front, this membrane is continuous with the cornea by direct continuity of 
tissue; but the opaque sclerotic overlaps it rather more on the outer than upon its 
inner surface. 

Structure. The Sclerotic is formed of white fibrous tissue intermixed with fine 
elastic fibres, and fusiform nucleated cells. These are aggregated into bundles, 
which are arranged chiefly in a longitudinal direction. It yields gelatine on boil¬ 
ing. Its vessels are not numerous, the capillaries being of small size, uniting at 
long and wide intervals. The existence of nerves in it is doubtful. 

The Cornea is the projecting transparent part of the external tunic of the eye- 
hall. and forms the anterior sixth of the globe. Its form is not quite circular, 
being a little broader in the transverse than in the vertical direction, in conse¬ 
quence of the sclerotic overlapping the margin above and below. It is concavo- 
convex, and projects forwards from tlie scleiotic.in the same manner that a watch- 
glass does from its ease. Its degree of curvature varies in different individuals, 
and in the same individual at different periods of life, being more prominent in 
youth than in advanced life, when it becomes flattened. This difference in the 
greater and smaller convexity of the cornea influences considerably the refractive 
power of the eve, and is the chief cause of the long or short sight peculiar to 
different individuals. It is of uniform thickness throughout, hut its posterior sur¬ 
face is perfectly circular in outline, and exceeds the anterior surface slightly in 
extent, from the latter being overlapped by the sclerotic. 

Structure. The cornea consists of five layers ; namely, of a thick central fibrous 
part, the cornea proper ; in front of this is the anterior elastic lamina, covered by 
the conjunctiva ; behind, the posterior elastic lamina, covered by the lining mem¬ 
brane of the anterior chamber of the eyeball. 

The proper substance of the cornea is fibrous in structure, tough, unyielding, 
perfectly transparent, and continuous with the sclerotic, with which it is in struc¬ 
ture identical. The anastomosing fusiform cells of which it is composed are 
arranged in superimposed flattened laminae, at least sixty in number, all of which 
have the same direction, the contiguous laminae becoming united at frequent 
intervals. If the relative position of the component parts of this tissue is in any 
way altered, either by pressure or by an increase of its natural tension, it imme¬ 
diately presents an opaque milky appearance. The interstices between the laminae 
are tubular, and usually contains a small amount of perfectly clear transparent 
fluid. 

The anterior and posterior clastic laminae, which invest the proper structure 
of the cornea behind and in front, present an analogous structure. They consist 
of a hard, elastic, and perfectly transparent homogeneous membrane, of extreme 
thinness, which is not rendered opaque by water, alcohol, or acids. This mem¬ 
brane is intimately connected by means of a fine cellular web to the proper sub¬ 
stance of the cornea both in front and behind. Its most remarkable property is 
its extreme elasticity, and the tendency which it presents to curl up, or roll 
upon itself, with the attached surface innermost, when separated from the proper 
substance of the cornea. Its use appears to be (as suggested by I)r. Jacob), 

“ to preserve the requisite permanent correct curvature of the flaccid cornea 
proper.” 
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The conjunctival epithelium, which covers the front of the anterior elastic lamina 
consists of two or three la yers of transparent nucleated cells, the deepest being of 
an oblong form and placed perpendicular to the surface, the superficial ones more 
flattened. 

The epithelial lining of the aqueous chamber covers the posterior surface of the 
posterior elastic lamina. It consists of a single layer of polygonal transparent 
nucleated cells, similar to those found lining other serous cavities. 

Arteries and Nerves . The cornea is a non-vascular structure, the capillary 
vessels terminating in loops at its circumference. Lymphatic vessels have not 
as yet been demonstrated in it. The nerves are numerous, twenty or thirty in 
number : they are derived from the ciliary nerves and enter the laminated sub¬ 
stance of the cornea. They ramify throughout its substance in a delicate network. 


Dissection. In order to separate the sclerotic and cornea, so as to expose the second tunic, 
the eyeball should be immersed in water contained in a small vessel. A fold of the sclerotic 
near its anterior part being then pinched up, an operation not easily performed from the 
extreme tension of the membrane, it should be divided with a pair of blunt-pointed scissors. 
As soon as the choroid is exposed, the end of a blow-pipe should be introduced into the 
orifice, and a stream of air forced into it, so as to separate the slight cellular connection 
between the sclerotic and choroid. The sclerotic should now be divided around its entire 
circumference, and may be removed in separate portions. The front segment being now 
drawn forwards, the handle of the scalpel should be pressed gently against it at its connection 
with the iris, and these being separated, a quantity of perfectly transparent fluid will escape; 
this is the aqueous humor. In the course of this dissection, the ciliary nerves may be seen 
lying in the loose cellular tissue between the choroid and sclerotic, or contained in delicate 
grooves on the inner surface of the latter membrane. 


Fig. 281.—The Choroid and Iris (enlarged). 



Second 7 unic, 1 his is formed by the choroid behind ; the iris and ciliary pro¬ 
cesses in front; and by the ciliary ligament, and Ciliary muscle, at the point of 
junction of the sclerotic and cornea. 

I lie choroid is the vascular and pigmentary tunic of the eyeball, investing the 
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posterior five-sixths of the globe, and extending as far forwards as the cornea; 
the ciliary processes being appendages of the choroid developed from its inner 
surface in front. The iris is the circular-shaped muscular septum, which hangs 
vertically behind the cornea, presenting in its centre a large circular aperture, 
the pupil. The ciliary ligament and Ciliary muscle form the white ring observed 
at the point where the choroid and iris join with each other, and with the sclerotic 
and cornea. 

The Choroid is an extremely thin membrane, highly vascular, of a dark brown, 
or chocolate color, which invests the posterior five-sixths of the central part of 
the globe. It is pierced behind by the optic nerve, and terminates in front at the 
ciliary ligament, where it bends inwards, and forms on its inner surface a series 
of folds, or plai tings, the ciliary processes. It is thicker behind than in front. 
Externally, it is connected by a fine cellular web (in emir ana fused) with the inner 
surface of the sclerotic. Its inner surface is smooth, and lies in contact with the 
retina. The choroid is composed of three layers, external, middle, and internal. 


Fig. 282.—The Veins of the Choroid (enlarged). 



The external layer consists of the larger branches of the short ciliary arteries, 
which run forwards between the veins before they bend downwards to terminate 
on the inner surface. This coat consists, however, principally of veins, which 
are disposed in curves, hence their name, vence vorticosce . They converge to four 
or five equidistant trunks, which pierce the sclerotic midway between the margin 
of the cornea and the entrance of the optic nerve. Interspersed between the 
vessels, are lodged dark star-shaped pigment cells, the fibrous offsets from which, 
communicating with similar branchings from neighboring cells, form a delicate 
network, which, towards the inner surface of the choroid, loses its pigmentary 
character. 

The middle layer consists of an exceedingly fine capillary plexus, formed by the 
short ciliary vessels, and is known as the tunica Ruyschiana . The network is 
exceedingly close, and finer at the hinder part of the choroid than in front. About 
half an inch behind the cornea, its meshes become larger, and are continuous with 
those of the ciliary processes. 

The internal\ or pigmentary layer, is an exceedingly delicate membrane, 
consisting of a single layer of hexagonal, nucleated cells, loaded with pigment 
granules, and applied to each other so as to resemble a tessellated pavement. Each 
cell contains a nucleus, and is filled with grains of pigment, which are in greater 
abundance at the circumference of the cell. In perfect albinos this epithelium 
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contains no pigment, and none is present in the star-shaped cells found in the 
other layers of the choroid. 

The ciliary processes should be next examined : they may be exposed, either by detach¬ 
ing the iris from its connection with the ciliary ligament, or by making a transverse section 
of the globe, and examining them from behind. 


Fig. 2S3.—The Arteries of the Choroid and Iris (enlarged); 
the Sclerotic having been mostly removed. 



The Ciliary processes are formed by the plaiting or folding inwards of the 
middle and internal layers of the choroid, at its anterior margin, and are received 
between corresponding foldings of the suspensory ligament of the lens, thus 
establishing a communication between the choroid and inner tunic of the eye. 
They arc arranged in a circle, behind the iris, around the margin of the lens. 
They vary between sixty and eighty in number, lie side by side, and may be 
divided into large and small; the latter, consisting of about one-third of the entire 
number, are situated in the spaces between the former, but without regular alter¬ 
nation. The larger processes are each about onc-tenth of an inch in length, 
and hemispherical in shape, their periphery being attached to the ciliary ligament, 
and continuous with the middle and inner layers of the choroid : the opposite 
margin is free, and rests upon the circumference of the lens. Their anterior sur- 
1 ace is turned towards the back of the iris, with the circumference of which it is 
continuous. The posterior surface is closely connected with the suspensory liga¬ 
ment of the lens. 

Structure. 1 he ciliary processes are similar in structure to the choroid; the 
vessels are larger, having chiefly a longitudinal direction. Externally they are 
covered with several layers of pigment cells ; the component cells are small, 
rounded, and full of pigment granules. 

I lie /m ( in8, a rainbow), has received its name from the varied color it pre¬ 
sents in different individuals. It is a thin, circular-shaped, contractile curtain, 
suspended in the aqueous humor behind the cornea, and in front of the lens, 
being perforated at the nasal side of its centre by a circular aperture for the 
tiansmission of the light, the pupil . By its circumference it is intimately 
connected with the choroid; externally to this is the ciliary ligament, by 
winch it is connected to the sclerotic and cornea; its inner edge forms the 
maigin of the pupil ; its surfaces are flattened, and look forwards and backwards, 
the anterior surface towards the cornea, the posterior towards the ciliary processes 
and lens. 1 lie anterior surface is variously colored in different individuals, and 
maiked by lines which converge towards the pupil. The posterior surface is oi a 










IRIS; CILIARY LIGAMENT. 


559 


deep purple tint, from being covered by dark pigment; it is hence named uvea , 
from its resemblance in color to a ripe grape. 

Structure . The iris is composed of a fibrous stroma, muscular fibres, and 
pigment cells. 

The fibrous stroma consists of fine, delicate bundles of fibrous tissue, which have 
a circular direction at the circumference; but the chief mass radiate towards the 
pupil. They form, by their interlacement, a delicate mesh, in which the pigment 
cells, vessels, and nerves, are contained. 

The muscular fibre is involuntary, and consists of circular and radiating 
fibres. The circular fibres (sphincter of the pupil) surround the margin of the 
pupil on the posterior surface of the iris, like a sphincter, forming a narrow band, 
about one-thirtieth of an inch in width ; those near the free margin being closely 
aggregated; those more external are separated somewhat, and form less com¬ 
plete circles. The radiating fibres (dilator of the pupil) converge from the 
circumference towards the centre, and blend with the circular fibres near the 
margin of the pupil. The circular fibres contract the pupil, the radiatin<r fibres 
dilate it. 

The pigment cells are found in the stroma of the iris, and also as a distinct layer 
on its anterior and posterior surfaces. In the stroma, the cells are ramified, and 
contain yellow or brown pigment, according to the color of the eye. On the front 
of the iris, there is a single layer of oval or rounded cells, with branching offsets. 
On the back of the iris, there are several layers of small, round cells, filled with 
dark pigment. This layer is continuous with the pigmentary covering of the 
ciliary processes. 

The arteries of the iris are derived from the long and anterior ciliary, and from 
the vessels of the ciliary processes. 

Mem brana Papillaris. In the foetus, the pupil is closed by a delicate, transparent 
vascular membrane, the membrana pupillaris, which divides the space in which the 
iris is suspended into two distinct chambers. This membrane contains numerous 
minute vessels, continued from the margin of the iris to those on the front part of 
the capsule of the lens. These vessels have a looped arrangement, converging 
towards each other without anastomosing. Between the seventh and eighth month, 
this membrane commences to disappear, by its gradual absorption from the centre 
towards the circumference, and, at birth, only a few fragments remain. Sometimes 
it remains permanent, and produces blindness. 

The Ciliary Ligament is a narrow ring of circular fibres, about one-fortieth of 
an inch thick, and of a whitish color, which serves to connect the external and 
middle tunics of the eye. it is placed around the circumference of the iris, at 
its point of connection with the external layer of the choroid, the cornea, and 
sclerotic. Its component fibres-are delicate, and resemble those of elastic tissue. 
At its point of connection with the sclerotic, a minute canal is situated between 
the two, called the sinus circularis iridis. 

The Ciliary Muscle (Bowman) consists of unstriped fibres: it forms a grayish, 
semitransparent, circular band, about one-eighth of an inch broad, on the outer 
surface of the fore part of the choroid. It is thickest in front, and gradually 
becomes thinner behind. Its fibres are soft, of a yellowish-white color, longitu¬ 
dinal in direction, and arise at the point of junction of the cornea and sclerotic. 
Passing backwards, they are attached to the choroid, in front of the retina, and 
correspond by their inner surface to the plicated part of the former membrane. 
Mr. Bowman supposes that this muscle is so placed as to advance the lens, by exer¬ 
cising compression on the vitreous body, and by drawing the ciliary processes towards 
the line of junction of the sclerotic and cornea, and by this means to adjust the 
eve to the vision of near objects. 

The Retina may be easily exposed by carefully removing the choroid from its 
external surface. The retina is the delicate nervous membrane, upon the surface 
of which the images of external objects arc received. Its outer surface is in 
contact with the pigmentary layer of the choroid; its inner surface with the 
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vitreous body. Behind, it is continuous with the optic nerve ; and in front 
extends nearly as far forwards as the ciliary ligament, where it terminates by a 
jagged margin, the ora serrata. It is soft, transparent, of a pinkish-gray color 
in the fresh state, and gradually diminishes in thickness from behind forwards. 

Fig. 284.—The Arleria Centralis Retina*, Yellow Spot, &r\, the anterior half of the 
eyeball being removed, (enlarged). 



Sclrroff'r 
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In the centre of the posterior part of the globe, the retina presents a yellow spot, 
limbus luteus (Soemmering), of a circular form, and having a central* depression, 
fovea centralis. The retina in this situation is exceedingly thin ; so much so* 
that the dark color of the choroid is distinctly seen through it; so that it presents 
more the appearance of a foramen, and hence the name “foramen of Soemmering” 
at first given to it. It exists only in man, the quadrumana, and some saurian rep¬ 
tiles. About one-tenth of an inch to the inner side of the yellow spot, is the entrance 
of the optic nerve; and the arteria centralis retinae piercing its centre. 

Structure. The retina is composed of three layers, together with bloodvessels. 


External or columnar layer (Jacob’s membrane). 
Middle or granular layer. 

Internal or nervous layer. 


The bloodvessels do not form a distinct layer ; they ramify in the substance of 
the internal layer. 

1 be External or Jacobs Membrane is exceedingly thin, and can be detached 
from the external surface of the retina by the handle of the scalpel, in the form of 
a nocculent film. It is thicker behind than in front, and consists of rod-like bodies 
ol two kinds: 1 . Columnar rods , solid, nearly of uniform size, and arranged per¬ 
pendicular to the surface. 2. Bulbous particles , or cones, which are interspersed 
at regular intervals among the former; these are conical or flask-shaped, their 
noud ends resting upon the granular layer, the narrow-pointed extremity being 
turned towards the choroid; they are not solid, like the columnar rods, hut consist 
o an external membrane with fluid contents. By their deep ends, both kinds are 
joined to the fibres of Muller. 

^ 1 he Middle or Cranular Layer forms about one-third of the entire thickness 
of the letina. It consists of two laminae of rounded or oval nuclear particles, 
separated from each other by an intermediate layer, which is transparent, finely 
i >1 mated, and contains no bloodvessels. The outermost layer is the thickest, 
and its constituent particles are globular. The innermost layer is the thinnest; 
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and its component particles are flattened, looking like pieces of money seen edge¬ 
ways; hence it lias been called by Bowman, the nummular layer. 

The Internal or Nervous Layer consists of nerve-fibres and nerve-cells. The 
expansion of the optic nerve forms a thin, semi-transparent, fibrous membrane, 
thicker behind than in front. It is composed of nerve-fibres collected into bun- 
dl s which communicate, forming a delicate net, with flattened elongated meshes. 
The nerve-fibres which form this layer, differ from the fibres of the optic nerve in 
this respect; they lose their dark outline, and their tendency to become varicose; 
and consist only of the central part, or axis, of the nerve-tubes. The mode of 
termination of the nerve-fibres is unknown. Recent observers have stated, that 
some of the nerve-fibres are continuous with the caudate prolongations of the 
nerve-cells external to the fibrous layer. The nerve-cells are placed on the outer 
side of the fibrous layer; they are round or pear-shaped transparent cells, nu¬ 
cleated, with granular contents, furnished with caudate prolongations, some of 
which join the fibres of the optic nerve, whilst others are directed externally 
towards the granular layer. 

An extremely thin and delicate structureless membrane lines the inner surface 
of the retina, and separates it from the vitreous body ; it is called the tnembrana 
limit am . 

The Radiating Fibres of the retina, described by Heinrich Muller, consist of 
extrein* lv fine fibrillated threads, which are connected externally with each of the 
rods of the columnar layer, of which they appear to be direct continuations; and, 
passing through the entire substance of the retina, are united to the outer surface 
of the membrana limitans. In their course through the retina, they become con¬ 
nected with the nuclear particles of the granular layer, and give off branching 
processes opposite its innermost lamina; as they approach the fibrous expansion 
of the optic nerve, they are collected into bundles, which pass through the areolae 
between its fibres, and are finally attached to the inner surface of the membrana 
limitans, where each fibre terminates in a triangular enlargement. 

The Arteria Centralis Retime and its accompanying vein pierce the optic nerve, 
and enter the globe of the eye through the porus opticus. It immediately divides 
into four or five branches, which at first run between the hyaloid membrane and 
the nervous layer ; but they soon enter the latter membrane, and form a close 
capillary network in its substance. At the ora serrata they terminate in a single' 
vessel, which bounds the terminal margin of the retina. 

The structure of the retina at the yellow spot presents some modifications. 
Jacob s membrane is thinner, and of its constituents only the cones are present; 
Imt they are small, and more closely aggregated than in any other part. The 
granular layer is absent over the fovea centralis. 01 the two elements of the 
nervous layer, the nerve-fibres extend only to the circumference of the spot; but 
the nerve-cells cover its entire surface. The radiating fibres are found at the 
circumference, and here only extend to the inner strata of the granular layer. 
Of the capillary vessels, the larger branches pass around the spot; hut the smaller 
capillaries meander through it. The color of the spot appears to imbue all the 
layers except Jacob’s membrane ; it is of a. rich yellow, deepest towards the centre, 
and does not appear to consist of pigment-cells, but resembles more a staining of 
the constituent parts. 


Tiie Humors of the Eye. 

The At/ueous Humor completely fills the anterior and posterior chambers of 
the eyeball. It is small in quantity (scarcely exceeding, according to Petit, four 
or five grains in weight), has an alkaline reaction, in composition is little more 
than water, less than one-fiftieth of its weight being solid matter, chiefly chloride 
of sodium. 

The anterior chamber is the space bounded in front by the cornea; behind, by 
the front of the iris and ciliary ligament. 
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The posterior chamber , smaller than the anterior, is bounded in front by the 
iris ; behind, by the capsule of the lens and its suspensory ligament, and the 
ciliary processes. 

In the adult, these two chambers communicate through the pupil ; but in the 
foetus before the seventh month, when the pupil is closed by the membrana pupil- 
laris, the two chambers arc quite separate. 

It has been generally supposed that the two chambers are lined by a distinct 
membrane, the secretintj membrane of the aqueous humor , analogous in struc¬ 
ture to that of a serous sac. Only an epithelial covering can, however, be found 
on the posterior surface of the cornea. That the two chambers do, however, 
secrete this fluid separately, is shown from its being found in both spaces before 
the removal of the membrana pupillaris. It is probable that the parts concerned 
in the secretion of the fluid are the posterior surface of the cornea, both surfaces 
of the iris, and the ciliary processes. 

Vitreous Body. 

The Vitreous Body forms about four-fifths of the entire globe. It fills the 
concavity of the retina, and is hollowed in front for the reception of the lens and 
its capsule. It is perfectly transparent, of the consistence of thin jelly, and 
consists of an albuminous fluid inclosed in a delicate, transparent membrane, 
the hyaloid. This membrane invests the outer surface of the vitreous body ; it 
is intimately connected in front with the suspensory ligament of the lens; and is 
continued into the back part of the capsule of the lens. It has been supposed, by 
Hannover, that from its inner surface numerous thin lamella* are prolonged 
inwards in a radiating manner, forming spaces in which the fluid is contained. 
In the adult, these lamella* cannot be detected even after careful microscopic ex¬ 
amination ; but in the foetus a peculiar fibrous texture pervades the mass, the fibres 
joining at numerous points, presenting minute nuclear granules at their point of 
junction. The fluid from the vitreous body resembles nearly pure water; it 
contains, however, some salts, and a little albumen. 

In the foetus, the centre of the vitreous humor presents a tubular canal, 
through which a minute artery passes along the vitreous body to the capsule of 
the lens. In the adult, no vessels penetrate its substance; so that its nutrition 
must be carried on by the vessels of the retina and ciliary processes, situated upon 
its exterior. 


Crystalline Lens and its Capsule. 

The Crystalline Lens , inclosed in its Capsule , is situated immediately behind 
the pupil, in front of the vitreous body, and surrounded by the ciliary processes, 
which slightly overlap its margin. 

The Capsule of the Lens is a transparent, highly elastic, and brittle membrane, 
which closely surrounds the lens. It rests, behind, in a depression in front of 
the vitreous body; in front, it forms part of the posterior chamber of the eye; 
and it is retained in its position chiefly by the suspensory ligament of the lens. 
The capsule is much thicker in front than behind, structureless in texture: and 
when ruptured, the edges roll up with the outer surface innermost, like the elastic 
laminae of the cornea. The lens is connected to the inner surface of the capsule 
by a single layer of transparent, polygonal, nucleated cells. These, after death, 
absorb moisture from the fluids of the eye; and, breaking down, form the liquor 
Morgagni . 

In the foetus, a small branch from the arteria centralis retina? runs forwards, as 
already mentioned, through the vitreous humor to the posterior part of the cap¬ 
sule of the lens, where its branches radiate and form a plexiform network, which 
covers its surface, and arc continuous around the margin of the capsule, with the 
vessels of the pupillary membrane, and with those of the iris. In the adult, no 
vessels enter its substance. 

The Lens is a transparent, double convex body, the convexity being greater on 
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Fig. 285. —Tlie Crystalline Lens, 
lianleueci and divided. 
(Enlarged.) 


the posterior, than on the anterior surface. It measures about a third of an inch 
in the transveise diameter, and about one-fourth in the antero-posterior. It con- 
•sists of concentric layers, of which tlie external, 
in the fresh state, are soft and easily detached; 
those beneath are firmer, the central ones form¬ 
ing a hardened nucleus. These laminae are best 
demonstrated by boiling, or immersion in alcohol. 

The same reagents demonstrate that the lens 
consists of three triangular segments, the sharp 
edges of which are directed towards the centre, 
the bases towards the circumference. The la- 
mime consist of minute parallel fibres, which are 
united to each other by means of wavy margins, 
the convexities upon one fibre fitting accurately 
into the concavities of the adjoining fibre. 

The changes produced in the lens by aye are 
the following:— 

In the foetus, its form is nearly spherical, its color of a slightly reddish tint, not 
perfectly transparent, and so soft as to readily break down on the slightest pres¬ 
sure. 1 



In the adult , the posterior surface is more convex than the anterior, it is color¬ 
less, transparent, and firm in texture. 

In old age, it becomes flattened on both surfaces, slightly opaque, of an amber 
tint, and increases in density. 

I he suspensory ligament of the lens is a thin, transparent membranous struc- 
tulo, pi.iced between the \ itreous body and the ciliary processes of the choroid : 
it connects the anterior margin of the retina with the anterior surface of the lens, 
near its circumference. It assists in retaining the lens in its position. Its outer 
surface presents a number of folds or plaitings, in which the corresponding folds 

Ihe ciliary processes are received. These plaitings are arranged round the 
lens in a radiating form, and are stained by the pigment of the ciliary processes. 
The suspensory ligament consists of two layers, which commence behind, at the 
ora serf at a. Ihe external, a tough, milky, granular membrane, covers the inner 
surface of the ciliary processes, and extends as far forwards as their anterior free 
extremities. I he inner layer, an elastic, transparent, fibro-membranous structure, 
extends as tar forwards as the anterior surface of the capsule ot the lens, near its 
circumference. That portion of this membrane which intervenes between the 
ciliary processes and the capsule of the lens, forms part of the boundary of the 
posterior chamber of the eye. The posterior surface of this layer is turned 
towards the hyaloid membrane, being separated from it at the circumference of the 
lens by a space called the canal of Petit. 

The canal of Petit is about one-tenth of an inch wide. It is bounded in front 
ly the suspensory ligament; behind, by the hyaloid membrane, its base liein® 
formed by the capsule of the lens. When inflated with air, it is sacculated at 
intervals, owing to the foldings on its anterior surface. 

The vessels of the globe of the eye are the short, long, and anterior eiliarv arte¬ 
ries, and the arteria centralis retinae. 

The Short Ciliary Arteries pierce the back part of the sclerotic, around the 
entrance of the optic nerve, and divide into branches which run parallel with the 
axis of the eyeball: they are distributed to the middle layer of the choroid, and 
ciliary processes. 

The Long Ciliary Arteries , two in number, pierce the back part of the 
sclerotic, and run forward, between this membrane and the choroid, to the Ciliary 
muscle, where they each divide into an upper and lower branch : these anastomose, 
and form a vascular circle around the outer circumference of the iris: from this 
circle branches are given off which unite, near the margin of the pupil, in a 
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smaller vascular circle. These branches, in their course, supply the muscular 
structure. 

The Anterior Ciliary Arteries, five or six in number, arc branches of the mus¬ 
cular and lachrymal branches of the ophthalmic. They pierce the eyeball, at the 
anterior part of the sclerotic, immediately behind the margin of the cornea, aud 
are distributed to the ciliary processes, some branches joining the greater vascular 
circle of the iris. 

The Arteria Centralis Retina: has been already described. 

The reins, usually four in number, are formed mainly by branches from the sur¬ 
face of the choroid. They perforate the sclerotic, midway between the cornea and 
the optic nerve, and end in the ophthalmic vein. 

The Nerves of tin- Eyeball are the optic, the long ciliary nerves from the nasal 
branch of the ophthalmic, and the short ciliary nerves from the ciliary ganglion. 

Appendages of Tnc Eve. 

The appendages of the eye (tutamina oeuli) include the eyebrows, the eyelids, 
the conjunctiva, and the lachrymal apparatus, viz., the lachrymal gland, the 
lachrymal sac, and the nasal duct. 

The Eyebrows {supercilia) arc two arched eminences of integument, which 
surmount the upper circumference of the orbit on each side, and support numerous 
short, thick hairs, directed obliquely on the surface. In structure, they consist of 
thickened integument, connected beneath with the Orbicularis palpebrarum, Cor- 
rugator supercilii, and Occipito-frontalis muscles. These muscles serve, by their 
action on this part, to control to a certain extent the amount of light admitted 
into the eve. 

The Eyelids ( palpebrce ) are two thin, movable folds, placed in front of the 
eve, protecting it from injury by their closure. The upper lid is the larger, 
the more movable of the two, and supplied by a separate elevator muscle, the 
Levator palpebrce superior is. When the eyelids are opened, an elliptical space 
(fissura palpebrarum) is left between their margins, the angles of which corre¬ 
spond to the junction of the upper and lower lids, and are called cantlii. 

The outer can thus is more acute than the inner, and the lids here lie in close 
contact with the globe; hut the inner can thus is prolonged for a short distance 
inwards, towards the nose, and the two lids are separated by a triangular space, 
the lacus lacrymalis . At the commencement of the lacus lacrymalis, on the margin 
of each eyelid, is a small conical elevation, the lachrymal papilla , or tubercle, the 
apex of which is pierced by a small orifice, the punctum lacrymale , the commence¬ 
ment of the lachrymal canal. 

Structure of the Eyelids. The eyelids are composed of the following structures, 
taken in their order from without inwards:— 

Integument, areolar tissue, fibres of the Orbicularis muscle, tarsal cartilage, 
fibrous membrane, Meibomian glands, and conjunctiva. The upper lid has, in 
addition, the aponeurosis of the Levator palpebrae. 

The Integument is extremely thin, and continuous at the margin of the lids 
with the conjunctiva. 

The Subcutaneous Areolar Tissue is very lax and delicate, seldom contains any 
fat. and is extremely liable to serous infiltration. 

1 he Fibres of the Orbicularis Muscle , where they cover the palpebrae, arc 
thin, pale in color, and possess an involuntary action. 

The Tarsal Cartilages are two thin, elongated plates of fibro-cartilage, about 
an inch in length. They are placed one in each lid, contributing to their form 
and support. 

1 ho superior , the larger, is of a semilunar form, about one-third of an inch in 
breadth at the centre, and becoming gradually narrowed at each extremity. Into 
the fore part of this cartilage the aponeurosis of the Levator palpebrse is attached. 

Hie inferior tarsal cartilage, the smaller, is thinner, and of an elliptical form. 
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The free or ciliary margin of the cartilages is thick, ami presents a perfectly 
straight edge. The attached or orbital margin , is connected to the circum¬ 
ference of the orbit by the fibrous membrane of the lids. The outer angle of each 
cartilage is attached to the malar bone, by the external palpebral or tarsal liga¬ 
ment. The inner angles of the two cartilages terminate at the commencement 
of the lacus lacrymalis, being fixed to the margins of the orbit by the tendo 
oculi. 

The Fibrous Membrane of the Lids * or tarsal ligament, is a layer of fibrous 
membrane* beneath the Orbicularis, attached, externally, to the margin of the 
orbit, and internally to the orbital margin of the lids. It is thick and dense 
at the outer part of the orbit, but becomes thinner as it approaches the cartilages. 
This membrane serves to support the eyelids, and retains the tarsal cartilages in 
their position. 

The Meibomian Glands (Fig. 286) are situated upon the inner surface of the 
eyelids, between the tarsal cartilages and conjunctiva, and may be distinctly seen 
through the mucous membrane on everting the eyelids, presenting the appearance 
of parallel strings of pearls. They are about thirty in number in the upper carti¬ 
lage, and somewhat fewer in the lower. They are imbedded in grooves in the 
inner surface of the cartilages, and correspond in length with the breadth of each 

Fig. 2SC.—The Meibomian Glands, etc., seen from the Inner Surface 
of the Eyelid*. 
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cartilage; they are, consequently, longer in the upper than in the lower eyelid. 
Their ducts open on the free margin of the lids by minute foramina, which 
correspond in number to the follicles. These glands are a variety of the 
cutaneous sebaceous glands, each consisting of a single straight tube or follicle, 
having a cmcul termination, into which open a number of small secondary follicles. 
The tubes consist of a basement membrane, covered by a layer of scaly epithelium; 
the cells are charged with sebaceous matter, which constitutes the secretion. 
The peculiar parallel arrangement of these glands side by side, forms a smooth 
layer, admirably adapted to the surface of the globe, over which they constantly 
glide. The use of their secretion is to prevent adhesion of the lids. 

The Eyelashes (Cilia) are attached to the free edges of the eyelids; they are 
short, thick, curved hairs, arranged in a double or triple row at the margin of the 
lids: those of the upper lid, more numerous and longer than the lower, curve 
Upwards; those of the lower lid curve downwards, by which means they do not 
interlace in closing the lids. 
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The Conjunctiva is the mucous membrane of the eye. It lines the inner sur¬ 
face of the eyelids, and is reflected over the fore part of the sclerotic and cornea. 
In each of these situations, its structure presents some peculiarities. 

The palpebral portion of the conjunctiva is thick, opaque, highly vascular, ami 
covered with numerous papillae, which, in the disease called granular luh, become 
greatly hypertrophied. At the margin of the lids, it becomes continuous with the 
lining membrane of the ducts of the Meibomian glands, and, through the lachrymal 
canals, with the lining membrane of the lachrymal sac and nasal duct. At the 
outer angle of the upper lid, it may be traced along the lachrymal ducts into 
the lachrymal gland; and at the inner angle of the eye, it forms a semilunar 
fold, the plica semilunaris. The folds formed by the reflection of the con¬ 
junctiva from the lids on to the eye are called the superior and inferior palpebral 
folds, the former being the deeper of the two. Upon the sclerotic , the conjunctiva 
is loosely connected to the globe; it becomes thinner, loses its papillary structure, 
is transparent, and only slightly vascular in health. Upon the cornea , the con¬ 
junctiva is extremely thin and closely adherent, and no vessels can he traced into 
it in the adult in a healthy state, in the fatus , line capillary loops extend, for 
some little distance forwards, into this membrane; but in the adult , they pass only 
to the circumference of the cornea. 

The Canineula Lacrymalts is a small, reddish, conical-shaped body, situated 
at the inner canthus of the eye, and filling up the small triangular space in this 
situation the lac us lacrymalis. It consists of a cluster of follicles similar in 
structure to the Meibomian, covered with mucous membrane, and is the source of 
the whitish secretion which constantly collects at the inner angle of the eye. A 
lew slender hairs are attached to its surface. On the outer side of the caruncula 
is a slight semilunar fold of mucous membrane, the concavity of which is directed 
towards the cornea ; it is called the plica semilunaris. Between its two layers is 
found a thin plate of cartilage. This structure is considered to be the rudiment 
of the third eyelid in birds, the tnembrana nictitans. 


Lachrymal Apparatus (Fig. 287). 

1 he lachrymal apparatus consists of the lachrymal gland, which secretes the 


Fitf. -287.—The Lachrymal Apparatus. Right Side. 



tears, and its excretory ducts, which convey the fluid to the surface of the eye. 
I his fluid is carried away by the lachrymal canals into the lachrymal sac, and 
along the nasal duct into the cavity of the nose. 
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The Lachrymal Gland is lodged in a depression at tlie outer angle of the 
orbit, on the inner side of the external angular process of the frontal bone. It is 
of an oval form, about the size and shape of an almond. Its upper convex surface 
is in contact with the periosteum of the orbit, to which it is connected by a few 
fibrous bands. Its under concave surface rests upon the convexity of the eyeball, 
and upon the Superior and External recti muscles. Its vessels and nerves enter 
its posterior border, whilst its anterior margin is closely adherent to the back part 
of the upper eyelid, and is covered on its inner surface, by a reflection of the 
conjunctiva. This margin is separated from the rest of the gland by a slight 
depression, and is hence sometimes described as a separate lobe, called the palpe¬ 
bral portion of the r/land. In structure and general appearance, it resembles the 
salivary glands. Its ducts, about seven in number, run obliquely beneath the 
mucous membrane for a short distance, and, separating from each other, open by a 
series of minute orifices on the upper and outer half of the conjunctiva, near its 
reflection on to the globe. These orifices are arranged in a row, so as to disperse 
the secretion over the surface of the membrane. 

The Lachrymal Canals commence at the minute orifices, puncta lacrymalia , 
seen on the margin of the lids, at the outer extremity of the hums lacrvmalis. 
They commence on the summit of a slightly elevated papilla, the papilla lacry- 
mahs, and lead into minute canals, the canaliculi, which proceed inwards to 
terminate in the lachrymal sac. The superior canal , the smaller and longer of 
the two, at first ascends, and then bends at an acute angle, and passes inwards 
and downwards to the lachrymal sac. The inferior canal at first descends, and 
then abruptly changing its course, passes almost horizontally inwards. They are 
dense and elastic in structure, and somewhat dilated at their angle. 

The Lachrymal Sac is the upper dilated extremity of the nasal duct, ami is 
lodged in a deep groove formed by the lachrymal and nasal process of the supe¬ 
rior maxillary bone. It is oval in form, its upper extremity being closed in and 
rounded, whilst below it is continued into the nasal duct. It is covered by a 
fibrous expansion derived from the tendo oculi, which is attached to the ridge on 
the lachrymal bone, and also by the Tensor tarsi muscle. In structure, it consists 
of a fibrous elastic coat, lined internally by mucous membrane, which is continuous, 
through the canaliculi, with the raucous lining of the conjunctiva, and through the 
nasal duct with the pituitary membrane of the nose. 

The Xasal Duct is a membranous canal, about three-quarters of an inch in 
length, which extends from the lower part of the lachrymal sac to the inferior 
meatus of the nose, where it terminates by a somewhat expanded orifice, provided 
with an imperfect valve formed by the mucous membrane. It is contained in an 
osseous canal, formed by the superior maxillary, the lachrymal, and the inferior 
turbinated bones, is narrower in the middle than at each extremity, and takes a 
direction downwards, backwards, and a little outwards. It is lined by mucous 
membrane, which is continuous below with the pituitary lining of the nose. In 
the canaliculi. this membrane is provided with scaly epithelium, but in the lach¬ 
rymal sac and nasal duct it is ciliated as in the nose. 


The Ear. 

The organ of hearing consists of three parts: the external ear, the middle ear 
or tympanum, and the internal car or labyrinth. 

The External Ear consists of an expanded portion or pinna, and the auditory 
canal or meatus. The former serves to collect the vibrations of the air consti¬ 
tuting sound, and the latter conducts those vibrations to the tympanum. 

The Pinna , or Auricle (Fig. 288), consists of a layer of cartilage, covered by 
integument, and connected to the commencement of the auditory canal; it is of 
an ovoid form, its surface uneven, with its larger end directed upwards. Its outer 
surface is irregularly concave, directed slightly forwards, and presents numerous 
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Fig. 2S8—The Pinna or Auricle. 
Outer Surface. 



eminences and depressions, which result from the foldings of its fil»ro<*artihiL f nous 
element. To each of these, names have been assigned. Thus, the external pro¬ 
minent rim of the auricle is called the helix. 
Another curved prominence parallel with, and 
in front of the helix, is called the antihelix; 
this bifurcates above into two parts, so as to 
inclose a triangular depression, the fossa of 
the anti helix. The narrow curved depression 
between the helix and antibelix. is called the 
fossa of the helix (fossa innominata* f. scaphoi - 
(lea). The antihelix describes a circuit around 
a deep, capacious cavity, the coneha , which is 
partially divided into two parts by the com¬ 
mencement of the helix. In front of the 
concha, and projecting backwards over the 
meatus, is a small pointed eminence, the tra¬ 
gus; so called from its being generally covered, 
on its under surface, with a tuft of hairs, re¬ 
sembling .a goat's heard. Opposite the tragus, 
and separated from it by a deep notch {inci- 
sura intertragica ), is a small tubercle, the anti- 
tragus* Below this is the lobule , composed 
of tough areolar and adipose tissues, want¬ 
ing the firmness and elasticity of the rest of 
the pinna. 

Structure of the Pinna. The pinna is composed of a thin plate of cartilage, 
covered with integument, and connected to the surrounding parts bv ligaments, 
and a few muscular fibres. 

1 he Integument is thin, closely adherent to the cartilage, and furnished with 
sebaceous glands, which are most numerous in the concha and scaphoid fossa. 

I he Cartilage of the Pinna consists of one single piece; it gives form to this 
pait oi the ear, and upon its surface are found all the eminences and depressions 
above described. It does not enter into the construction of all parts of the 
auricle, and presents several intervals or fissures in its substance, which partially 
sepal ate the different parts. I bus, it does not form a constituent part of the 
lobule; it is deficient, also, between the tragus and beginning of the helix, the 
notch between them being filled up by dense fibrous tissue. The fissures in the 
cartilage are the fissure of the helix, a short, vertical slit, situated at the fore 
pai t of the pinna, immediately behind a small conical projection of cartilage, 
opposite the first curve of the helix (process of the helix); another fissure, the 
fissure of the tragus, is seen upon the anterior surface of the tragus. The anti- 
hchx is divided'below, by a deep fissure, into two parts; one part terminates by 
a pointed, tail-like extremity (processus caudatus ); the other is continuous with 
the antitragus. 1 lie cartilage of the pinna is very pliable, elastic, of a yellowish 
color, and is similar in structure to the cartilages of the aim nasi. 

1 \\c Ligaments of the Pinna consist of two sets. 1. Those connecting it to 
the side of the head. '1 . Those connecting the various parts of its cartilage 
together. 1 


I he former, the most important, are two in number, anterior and posterior. 
I he anterior ligament extends from the process of the helix, to the root of the 
zygoma. 1 lie posterior ligament passes from the posterior surface of the concha, 
t<> the outer surface of the mastoid process of the temporal bone. A few fibres 
connect, the tragus to the root of the zygoma. 

1 hose connecting the various parts of the cartilage together, are also two in 
mmi >ei. Of these, one is a strong fibrous band, stretching across from tragus 
to the commencement of the helix, completing the meatus in front, and partly 
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encircling the boundary of the concha ; the other extends between the concha and 
the processus caudatus. 

The Muscles of the. Pinna (Fig. 289), like the ligaments, also consist of two 
sets. 1. Those which connect it with the side of the head, moving the pinna as 


Fig. 289.—The Muscles of tlje Pinna. 



a whole, viz., the Attollens, Attrahens, and Retrahens aurem, already described ; 
and the proper muscles of the pinna, which extend from one part of the auricle to 
another. These are the 

Ilclicis major. Antitragicus. 

Helicis minor. Transversus auriculae. 

Tragicns. Obliquus auris. 

The Helicis major is a narrow, vertical band of muscular fibres, situated upon 
the anterior margin of the helix. It arises, below, from the tubercle of the helix, 
and is inserted into the anterior border of the helix, just where it is about to 
curve backwards. It is pretty constant in its existence. 

The Helicis minor is an oblique fasciculus, firmly attached to that part of the 
helix which commences from the bottom of the concha. 

The Tragicus is a short, flattened band of muscular fibres, situated upon the 
outer surface of the tragus ; the direction of its fibres being vertical. 

The Antitragicus arises from the outer part of the antitragus; its fibres arc 
inserted into the processus caudatus of- the helix. This muscle is usually very 
distinct. 

The Transversus auricula* is placed on the cranial surface of the pinna. It 
consists of radiating fibres, partly tendinous and partly muscular, extending from 
the convcxitv of the concha, to the prominence corresponding with the groove of 

the helix. 
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The Obliquus auris (Todd) consists of a few fibres extending from the upper 
and back part of the concha, to the convexity immediately above it. 

The Arteries of the Pinna are the posterior auricular, from the external caro¬ 
tid ; the anterior auricular, from the temporal ; and an auricular branch from the 
occipital artery. 

The Veins accompany the corresponding arteries. 

The Nerves are the auricularis magnus, from the cervical plexus; the posterior 
auricular, from the facial ; the auricular branch of the pneumogastric ; and the 
auriculo-temporal branch of the inferior maxillary nerve. 

The Auditory Canal, meatus auditorius extenius ( Fig. 290), conveys the vibra¬ 
tions of the air to the tympanum, and extends from the bottom of the concha to the 


Fig. 290.—A Front View of the Organ of Hearing. Right Si<le. 



membrana tympani. It is about an inch and a quarter in length, its direction 
being obliquely forwards and inwards, and it is slightly curvedVipon itself, so as 
to be higher in the middle than at either extremity. It forms an oval cylindrical 
canal, somewhat flattened from before backwards, the greatest diameter being in 
the vertical direction at the external orifice : but in the transverse direction, at 
the tympanic end. The membrana tympani, which occupies the termination of 
the meatus, is obliquely directed, in consequence of the floor of this canal being 
longer than the roof, and the anterior wall longer than the posterior. The audi¬ 
tory canal is formed partly by cartilage and fibrous tissue, and partly by bone. 

The cartilaginous portion is about half an inch in length, being rather less 
than half the canal ; it is formed by the cartilage of the concha and tragus being 
prolonged inwards to the circumference of the auditory process, to which it is 
firmly attached. This tube is deficient at the upper and back part, its place being 
supplied by fibrous membrane. This part of the canal is rendered extremely 
movable, by two or three deep fissures (incisurce Santorini), which extend through 
the cartilage in a vertical direction. 

The osseous portion of the meatus is about three-quarters of an inch in length, 
and is longer and narrower than the cartilaginous portion. It is directed inwards 
and a little forwards, forming a slight curve in its course, the convexity of which 
is upwards and backwards, and it terminates in the external orifice of the tympa¬ 
num. Its inner end is smaller than the outer, and it is slightly contracted in the 
middle. Its vertical transverse section is oval, the greatest diameter being from 
above downwards. The front and lo\ver parts of this canal are formed by a 
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curved plate of bone, presenting a rough margin externally, to which the cartilage 
of the pinna is attached. This osseous plate, in the foetus, exists as a separate 
ring of bone (tympanic bone), incomplete at its upper part. 

The skin lining the meatus is very thin, closely adherent to the cartilaginous 
and osseous portions of the tube, and covers the surface of the membrana tympani, 
forming its outer layer. After maceration, the thin pouch of epidermis, when 
withdrawn, preserves the form of the meatus. The skin near the orifice is sup¬ 
plied with hairs, sebaceous glands, and numerous ceruminous glands, which 
furnish an abundant secretion, calculated to prevent the ingress of insects and 
particles of dust. 

The Arteries supplying the meatus are branches from the posterior auricular, 
internal maxillary, and temporal. 

The Nerves are chiefly derived from the temporo-auricular branch of the infe¬ 
rior maxillary nerve. 


Middle Ear, or Tympanum. 

The middle ear, or tympanum, is an irregular cavity, compressed from without 
inwards, and situated within the petrous bone. It is placed above the jugular 
fossa, the carotid canal lying in front, the mastoid cells behind, the meatus audito- 
rius externally, and the labyrinth within. It is filled with air and communicates 
with the pharynx by the Eustachian tube. The tympanum is traversed by a 
chain of movable bones, which connect the membrana tympani with the laby¬ 
rinth, and serve to convey the vibrations communicated to the membrana tympani 
across the cavity of the tympanum to the internal car. 

The Cavity i)f the Tympanum measures about five lines from before backwards, 
three lines in the vertical direction, and between two and three in the transverse, 
being a little broader behind and above than below and in front. It is bounded 
externally by the membrana tympani and meatus; internally, by the outer surface 
of the internal car; behind, by the mastoid cells; and in front, by the Eustachian 
tube and canal for the Tensor tympani. Its roof and floor are formed by thin 
osseous lamellae, which connect the squamous aud petrous portions of the tem¬ 
poral bone. 

The roof is broad, flattened, and formed of a thin plate of bone, which 
separates the cranial and tympanic cavities. 

The floor is narrow, and corresponds to the jugular fossa, which lies beneath. 

The outer trail is formed bv the membrana tympani, a small portion of bone 
being seen above and below this membrane. It presents three small apertures, 
the iter chordae posterius, the Glasserian fissure, and the iter chordae anterius. 

The Aperture of the Iter Chorda' Posterius is behind the aperture for the mem¬ 
brana tympani, close to its margin, at a level with its centre ; it leads into a minute 
canal, which descends in front of the aquseductus Fallopii, and terminates in this 
canal near the stylo-mastoid foramen. It transmits the chorda tympani nerve. 

The Glasserian Fissure opens just above and in front of the orifice of the mem¬ 
brana tympani; in this situation it is a mere slit, about a line in length. It gives 
passage to the long process of the malleus, the Laxator tympani muscle, and some 
tympanic vessels. 

The Aperture of the Iter Chorda* Anterius is seen just above the preceding 
fissure; it leads into a canal which runs parallel with the Glasserian fissure, and 
transmits the chorda tympani nerve. 

The internal trail of the tympanum is vertical in direction, and looks directly 
outwards. It presents for examination the following parts :— 

Fenestra oralis. Ridge of the Aquaeductus Fallopii. 

Fenestra rotunda. Pyramid. 

Promontory. Opening for the Stapedius. 

The Fenestra Ovalis is a reniform opening, leading from the tympanum into 
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the vestibule; its long diameter is directed horizontally, and its convex border is 
upwards. The opening in the recent state is closed by the lining membrane 
common to both cavities, and is occupied by the base of the stapes. This mem¬ 
brane is placed opposite the membrana tynipani, and is connected with it by the 
ossicula audit us. 

The Fenestra Rotunda is an oval aperture, placed at the bottom of a funnel- 


Fig. 291.—View of Inner Wall of Tympanum (enlarged). 



shaped depression, leading into the cochlea. It is placed below and rather behind 
the fenestra ovalis, from which it is separated by a rounded elevation, the pro¬ 
montory ; it is closed in the recent state by a membrane {membrana tympani 
secundaria , Scarpa). This membrane is concave towards the tympanum, convex 
towards the cochlea. It consists of three layers : an external, or mucous, derived 
from the mucous lining of the tympanum : an internal, or serous, from the lining 
membrane of the cochlea; and an intermediate, or fibrous layer. 

The Promontory is a rounded hollow prominence, formed by the projection 
outwards of the first turn of the cochlea; it is placed between the fenestras, and 
furrowed on its surface by three small grooves, which lodge branches of the 
tympanic plexus. 

The Rounded Eminence of the Aquceductus Fallopii is placed between the 
fenestra ovalis and roof of the tympanum ; it is the prominence of the bony canal 
in which the portio dura is contained. It traverses the inner wall of the tym¬ 
panum above the fenestra ovalis, and, behind that opening, curves nearly vertically 
downwards along the posterior wall. 

The Pyramid is a conical eminence, situated immediately behind the fenestra 
ovalis, and in front of the vertical portion of the eminence above described; it is 
hollow in the interior, and contains the Stapedius muscles; its summit projects 
forwards towards the vestibular fenestra, and presents a small aperture, which 
transmits the tendon of this muscle. The cavity in the pyramid is prolonged into 
a canal, which descends vertically, parallel with the aqmeductus Fallopii, and ter¬ 
minates at the base ol the petrous portion of the temporal bone, in front and to 
the inner side of the stylo-mastoid foramen. This canal communicates with the 
a (j ua*d net us Fallopii. 

I lie posterior trail oj the tympanum is wider above than below, and presents 
for examination the 

Openings of the Mastoid Cells. 

I hey consist of one large irregular aperture, and several smaller openings, 
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situated at the upper part of the posterior wall; they lead into canals, which com¬ 
municate with large irregular cavities contained in the interior of the mastoid 
process. These cavities vary considerably in number, size, and form : they are 
lined by mucous membrane, continuous with that covering the cavity of the 
tympanum. 

The anterior wall of the tympanum is wider above than below; it corresponds 
with the carotid canal, from which it is separated by a thin plate of bone; it 
presents for examination the 

Canal for the Tensor tympani. Orifice of the Eustachian Tube. 

Processus Cochleariformis. 

The orifice of the canal for the Tensor tympani , and the orifice of the Eustachiarf 
tube, are situated at the upper part of the anterior wall, being separated from 
each other by a thin, delicate, horizontal plate of bone, the processus cochleari¬ 
formis . These canals run from the tympanum forward, inward, and a little 
downward, to the retiring angle between the squamous and petrous portions of the 
temporal hone. 

The canal for the Tensor tympani is the superior and the smaller of the two: 
it is rounded, and lies beneath the upper surface of the petrous bone, close to the 
hiatus Fallopii. The tympanic end of this canal forms a conical eminence, which 
is prolonged backwards into the cavity of the tympanum, and is perforated at its 
summit by an aperture, which transmits the tendon of the muscle contained in it. 
This eminence is sometimes called the anterior pyramid. The canal contains the 
Tensor tympani muscle. 

The Eustachian tithe is the channel through which the tympanum communicates 
with the pharynx. Its length is from an inch and a half to two inches, and its di¬ 
rection downwards, forwards, and inwards. It is formed partly of bone, partly of 
cartilage and fibrous tissue. 

The osseous portion is about half an inch in length. It commences in the lower 
part of the anterior wall of the tympanum, below the processus cochleariformis. 
and gradually narrowing, terminates in an oval dilated opening, at the angle of 
junction of the petrous and squamous portions, its extremity presenting a jagged 
margin, which serves for the attachment of the cartilaginous portion. 

The cartilaginous portion , about an inch in length, is formed of a triangular 
plate of cartilage, curled upon itself, an interval being left below, between the 
noil-approximated margins of the cartilage, which is completed by fibrous tissue. 
Its canal is narrow behind, wide, expanded, and somewhat trumpet-shaped in 
front, terminating by an oval orifice, placed at the upper part and side of 
the pharynx, behind the back part of the inferior meatus. Through this canal 
the mucous membrane of the pharynx is continuous with that which lines the 
tympanum. 

The Memhrana Tympani separates the cavity of the tympanum from the bottom 
of the external meatus. It is a thin semitransparent membrane, nearly oval in 
form, somewhat broader above than below, and directed very obliquely downwards 
and inwards. Its circumference is contained in a groove at the inner end of the 
meatus, which skirts the circumference of this part, excepting above. The handle 
of the malleus descends vertically between the inner and middle layers of this 
membrane as far down as its centre, where it is firmly attached, drawing the mem¬ 
brane inwards, so that its outer surface is concave, its inner convex. 

Structure. This membrane is composed of three layers, an external (cuticular), 
n middle (fibrous), and an internal (mucous). The cuticular lining is derived from 
the Fintegument lining the meatus. The fibrous layer consists of fibrous and 
clastic tissues; some of the fibres radiate from near the centre to the circum¬ 
ference; others are arranged, in the form of a dense circular ring, around the 
attached margin of the membrane. The mucous lining \8 derived from the mucous 
lining of the tympanum. The vessels pass to the memhrana tympani along the 
handle of the malleus, and are distributed between its layers. 
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Fig. 292.—The Small Bones of ihe Ear, seen 
from ihe outside (enlarged). 


Ossicles of the Tympanum. 

The tympanum is traversed by a chain of movable bones, three in number, the 
malleus/ incus, and stapes. The former is attached to the membrana tympani, the 
latter to the fenestra ovalis, the incus being placed between the two, to both of 
which it is connected by delicate articulations. 

The Malleus, so named from its fancied resemblance to a hammer, consists of a 
head, neck, handle or manubrium, and two processes, viz., the processus gracilis 
and the processus brevis. 

The head is the large upper extremity of the bone; it is oval in shape, and 
articulates posteriorly with the incus, being free in the rest of its extent. 

The neck is the narrow contracted part just beneath the head ; and below this is 
a prominence, to which the various processes are attached. 

The manubrium is a vertical portion of bone, which is connected by its outer 
margin with the membrana tympani. It decreases in size towards its extremity, 
where it is curved slightly forwards, and flattened from within outwards. 

The processus gracilis is a long and very delicate process, which passes from 
the eminence below the neck forwards and outwards to the Glasserian fissure, to 
which it is connected by bone and ligamentous fibres. It gives attachment to the 
Laxator tympani. 

The processus brevis is a slight conical projection, which springs from the root 
of the manubrium, and lies in contact with the membrana tympani. Its summit 
gives attachment to the Tensor tympani. 

The Incus has received its name from its resemblance to an anvil, but it does 

not look unlike a bicuspid tooth, with two 
roots, which differ in length, and are widely 
separated from each other. It consists of 
a body and two processes. 

The bolt/ is somewhat quadrilateral, but 
compressed laterally. Its summit is deeply 
concave, and articulates with the malleus; in 
the fresh state, it is covered with cartilage 
and lined with synovial membrane. 

The two processes diverge from one an¬ 
other nearly at right angles. 

The short process, somewhat conical in 
shape, projects nearly horizontally back¬ 
wards, and is attached to the margin of the 
opening leading into the mastoid cells by. 
ligamentous fibres. 

The long process, longer, and more slender than the preceding, descends nearly 
vertically behind the handle of the malleus, and, bending inwards, terminates in a 
rounded globular projection, the os orbiculare, tipped with cartilage, and articu¬ 
lating with the head of the stapes. In the foetus, the os orbiculare exists as a 
separate bone, but becomes united to the long process of the incus in the adult. 

Ihe Stapes, ho called from its close resemblance to a stirrup, consists of a head, 
neck, two branches, and a base. 

1 he head presents a depression, tipped with cartilage, which articulates with 
the os orbiculare. 

Ihe neck, the constricted part of the bone below the head, receives the insertion 
of the Stapedius muscle. 

Ihe two branches (crura') diverge from the neck, and arc connected at their 
extremities by a flattened oval-shaped plate (the base), which forms the fo<K of 
the stirrup, and is fixed to the margin of the fenestra ovalis by ligamentous 
fibres. 

Ligaments of the Ossieula . These small bones are connected with each other, 
and with the tympanum, by ligaments, and moved by small muscles. The articular 
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surfaces of the malleus and incus, the orbicular process of the incus and head 
of the stapes, are covered with cartilage, connected together bv delicate capsular 
ligaments, and lined by synovial membrane. The ligaments connecting the ossi- 
cula with the walls of the tympanum are three in number, one for each bone. 

The Suspensory Ligament of the Malleus is a delicate, round bundle of fibres, 
which descends perpendicularly from the roof of the tympanum to the head of the 
malleus. 

The Posterior Ligament of the Incus is a short, thick, ligamentous band, which 
connects the extremity of the short process of the incus to the posterior wall of 
the tympanum, near the margin of the opening of the mastoid cells. 

The Annular Ligament of the Stapes connects the circumference of the base 
of this bone to the margin of the fenestra ovalis. 

.1 Suspensory Ligament of the Incus has been described by Arnold, descend¬ 
ing from the roof of the tympanum to the upper part of the incus, near its articu¬ 
lation with the malleus. 

The muscles of the tympanum are three :— 


Tensor tympani. Laxator tympani. Stapedius. 

The Tensor Tympani , the largest, is contained in a bony canal, above the 
osseous portion of the Eustachian tube, from which it is separated by the pro¬ 
cessus cochlea ri form is. It arises from the under surface of the petrous hone, 
from the cartilaginous portion of the Eustachian tube, and from the osseous canal 
in which it is contained. Passing backwards, it terminates in a slender tendon, 
which is reflected outwards over the processus cochleariformis, and is inserted 
into the handle of the malleus, near its root. It is supplied by a branch from 
the otic ganglion. 

The Laxator Tgmpani major (Soemmering) arises from the spinous process 
of the sphenoid bone, and from the cartilaginous portion of the Eustachian tube ; 
passing backwards through the Glasserian fissure, it is inserted into the neck of 
the malleus, just above the processus gracilis. It is supplied by a branch from 
the chorda tympani. 

The Laxator Tympani minor (Soemmering) arises from the upper and hack 
part of the external meatus, passing forwards and inwards between the middle 
and inner layers of the membrani tympani; it is inserted into the handle of the 
malleus, ami processus brevis. This is considered as a ligament by some 
anatomists. 

The Stapedius is lodged in a cavity hollowed out of the interior of the pyramid. 
It arises from the sides of this conical cavity: its tendon emerges from the orifice 
at its apex, and, passing forwards, is inserted into the neck of the stapes. Its 
surface is aponeurotic, its interior fleshy, and its tendon occasionally contains a 
slender bony spine, which is constant in some mammalia. It is supplied by a fila¬ 
ment from the facial nerve. 

Actions. The Tensor tympani draws the membrani tympani inwards, and thus 
heightens its tension. The Laxator tympani draws the malleus outwards, and 
thus the tympanic membrane, especially at its fore part, is relaxed. The Stape¬ 
dius depresses the back part of the base of the stapes, and raises its fore part. It 
probably compresses the contents of the vestibule. 

The Mucous Membrane of the Tympanum is thin, vascular, and continuous 
with the mucous membrane of the pharynx, through the Eustachian tube. It 
invests the ossicula, and the muscles and nerves contained in the tympanic 
cavity ; forms the internal layer of the membrani tympani; covers the foramen 
rotundum ; and is reflected into the mastoid cells, which it lines throughout. In 
the tympanum and mastoid cells, this membrane is pale, thin, slightly vascular, 
and covered with ciliated epithelium. In the osseous portion of the Eustachian 
tube, the membrane is thin; but, in the cartilaginous portion, it is very thick, 
highly vascular, covered with ciliated laminar epithelium, and provided with 
numerous mucous glands. 
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The Arteries supplying the Tympanum are five in number, viz., the tympanic 
branch of the internal maxillary, which supplies the memhrani tympani: the 
stylo-mastoid branch of the posterior auricular, which supplies the back part of 
the tympanum and mastoid cells- The smaller branches are, the petrosal branch 
of the middle meningeal, and branches from the ascending pharyngeal and internal 
carotid. 

The Veins of the Tympanum terminate in the middle meningeal and pharyngeal 
veins, and, through these, in the internal jugular. 

The Nerves of the Tympanum may be divided into: 1. Those supplying the 
muscles; 2. Those distributed to the lining membrane; 8. Branches communi¬ 
cating with other nerves. 

Nerves to Muscles. The Tensor tympani is supplied by a branch from the otic 
ganglion; the Laxator tympani, bv the chorda tympani ; and the Stapedius by a 
filament from the facial (Soemmering). 

The Nerves distributed io the Lining Membrane are derived from the tympanic 
plexus. 

Communications between the following nerves take place in the tympanum: the 
tympanic branch, from the petrous ganglion of the glosso-pharyngeal; a filament 
from the carotid plexus; a branch which joins the great superficial petrosal nerve 
from the Vidian ; and a branch to the otic ganglion (small superficial petrosal 
nerve). 

The Tympanic Branch of the Glosso-pharyngeal (Jacobson’s nerve) enters 
the tympanum by an aperture in its iloor, close to the inner wall, and ascends on 
to the promontory. It distributes filaments to the lining membrane of the tym¬ 
panum, and divides into three branches, which are contained in grooves on the 
promontory, and serve to connect this with other nerves. One branch runs in a 
groove, forwards and downwards, to an aperture situated at the junction of the 
anterior and inner walls, just above the floor, and enters the carotid canal, to 
communicate with the carotid plexus of the sympathetic. The second branch is 
contained in a groove which runs vertically upwards to an aperture on the inner 
wall of the tympanum, just beneath the anterior pyramid, and in front of the 
fenestra ovalis. The canal leading from this opens into the hiatus Fallopii, 
where it joins the great petrosal nerve. The third branch ascends towards the 
anterior surface of the petrous bone : it then passes through a small aperture in 
the sphenoid and temporal bones to the exterior of the skull, and joins the otic 
ganglion. As this nerve passes by the gangliform enlargement of the facial, it 
has a connecting filament with it. 

The Chorda Tympani quits the facial near the stylo-mastoid foramen, enters 
the tympanum at the base of the pyramid, and arches forwards across its cavity, 
between the handle of the malleus and long process of the incus, to an opening 
internal to the fissura Glasseri. It is invested by a reflection of the lining mem¬ 
brane of the tympanum. 

Internal Ear, on Labyrinth. 

The internal ear is the essential part of the acoustic organ, receiving the ulti¬ 
mate distribution of the auditory nerve. It is called the labyrinth , from the com¬ 
plexity of its communications, and consists of three parts, the vestibule, semicir¬ 
cular canals, and cochlea. It consists of a series of cavities, channelled out of the 
substance of the petrous bone, communicating externally with the cavity of the tym¬ 
panum, through the fenestra ovalis and fenestra rotunda ; and internally, with the 
meatus auditorius interims, which contains the auditory nerve. Within the 
osseous labyrinth, is contained the membranous labyrinth, upon which the ramifi¬ 
cations of the auditory nerve are distributed. 

The Vestibule is the common central cavity of communication between the 
parts of the internal car. It is situated on the inner side of the tympanum, 
behind the cochlea, and in front of the semicircular canals. It is somewhat 
ovoidal in shape from before backwards, flattened from side to side, and measures 
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about one-fifth of an inch from before backwards, as well as from above down¬ 
wards, being narrower from without inwards. On its outer or tympanic 
trail , is the fenestra ovalis, closed, in the recent state, by the base of the 
stapes, and its annular ligament. On its inner wall , at its fore part, is a 



Fig. 293.—The Osseous Labyrinth, laid open (enlarged). 
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small circular depression, fovea hemispheric a; it is perforated at its ante¬ 
rior and inferior part by several minute holes (macula cribrosa), for the pas¬ 
sage of filaments of the auditory nerve; and behind it is a vertical ridge, the 
pyramidal eminence. At the back part of the inner wall is the orifice of the 
aquceductus vestibuli , which extends to the posterior surface of the petrous 
portion of the temporal bone. It transmits a small vein, and, according to some, 
contains a tubular prolongation of the lining membrane of the vestibule, which 
ends in a cul-de-sac, between the layers of the dura mater within the cranial 
cavity. On the upper wall , or roof\ is a transversely-oval depression, fovea 
semidliptica , separated from the fovea hemispheriea by the pyramidal eminence 
already mentioned. Behind, the semicircular canals open into the vestibule by 
five orifices. In front, is a larger oval opening which communicates with the 
scala vestibuli of the cochlea by a single orifice, apertura scalce vestibuli 
cochlece. 

The Semicircular Canals are three bony canals, situated above and behind the 
vestibule. They are of unequal length, compressed from side to side, and describe 
the greater part of a circle. They measure about one-twentieth of an inch in 
diameter, and each presents a dilatation at one end, called the ampulla , which 
measures more than twice the diameter of the tube. These canals open into the 
vestibule by five orifices, one of the apertures being common to two of the 
canals. 

The superior semicircular canal is vertical in direction, its arch forming a round 
projection on the anterior surface of the petrous bone. It forms about two-thirds 
of a circle. Its outer extremity, which is ampullated, commences by a distinct 
orifice in the upper part, of the vestibule; the opposite end of the canal, which is 
not dilated, joins with the corresponding part of the posterior canal, and opens by 
a common orifice with it in the back part of the vestibule. 

The posterior semicircular canal , also vertical in direction, is directed back- 
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wards to the posterior surface of the petrous hone: it is the longest of the three, 
its ampullated end commencing at the lower and back part of the vestibule, its 
opposite end joining the common canal already mentioned. 

The external or horizontal canal , is the shortest of the three, its arch being 
directed outwards and backwards. Its ampullated end corresponds to the upper 
and outer angle of the vestibule, just above the fenestra ovalis : its opposite end 
opens by a distinct orifice at the upper and back part of the vestibule. 

The Cochlea bears some resemblance to a common snail-shell: it forms 
the anterior part of the labyrinth, is conical in form, and placed almost hori¬ 
zontally in front of the vestibule ; its apex is directed forwards and outwards 
towards the upper and front part of the inner wall of the tympanum ; its base 
corresponds with the anterior depression at the bottom of the internal auditory 
meatus ; and is perforated by numerous apertures, for the passage of the coch¬ 
lear branch of the auditory nerve. It measures about a quarter of an inch in 
length, and its breadth towards the base is about the same. It consists of a 
conical-shaped central axis, the modiolus or columella; of a canal wound spirally 
round the axis for two turns and a half; and of a delicate lamina (the lamina 
spiralis) contained within the canal, which follows its windings, and subdivides it 
into two. 

The central axis , or modiolus, is conical in form, and extends from the base to 
the apex of the cochlea. Its base is broad, corresponds with the first turn of the 
cochlea, and is perforated by numerous orifices, which transmit filaments of the 
cochlear branch of the auditory nerve; the axis diminishes rapidly in size in the 
second coil, and terminates w ithin the last half coil, or cupola, in an expanded, de¬ 
licate, bony lamella, which resembles the half of a funnel, divided longitudinally, 
and is called the infundibulum; the broad part of this funnel is directed towards 
the summit of the cochlea, and blends with the last half-turn of the spiral canal of 
the cochlea, the cupola. The outer surface of the modiolus is formed of the wall 
of the spiral canal, and is dense in structure; but its centre is channelled, as far as 
the last half-coil, by numerous branching canals, w hich transmit nervous filaments 
in regular succession into the canal of the cochlea, or upon the surface of the 
lamina spiralis. One of these, larger than the rest, occupies the centre of the 
modiolus, and is named the tubulus centralis modioli; it extends from the base to 
the extremity of the modiolus, and transmits a small nerve and artery (arteria 
centralis modioli). 

'fhe spiral canal (Fig. 294) takes two turns and a half round the modiolus. 
It is about an inch and a half in length, measured along its outer wall; and diini- 



Fig. 294.—The Cochlea laid open (enlarged.) 


nishes gradually in size from the base to the summit, where it terminates in a 
cul-de-sac, the cupola, which forms the apex of the cochlea. The commencement 
of this canal is about the tenth of an inch in diameter: it diverges from the modio¬ 
lus towards the tympanum and vestibule, and presents three openings. One, the 
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fenestra rotunda , communicates with the tympanum: in the recent state, this 
aperture is closed by a membrane, the membrana tympani secundaria . Another 
aperture, of an oval form, enters the vestibule. The third is the aperture of the 
aqxurductus cochlea ?, which leads to a minute funnel-shaped canal, which opens on 
the basilar surface of the petrous bone, and transmits a small vein. 

The interior of the spinal canal is divided into two passages [scalce) by a thin, 
osseous, and membranous lamina, which winds spirally round the modiolus. This 
is the lamina spiralis , the essential part of the cochlea, upon which the nerve- 
tubules are distributed. The osseous part of the spiral lamina extends about half 
way across the diameter of the spiral canal; it is called the osseous zone . It 
commences in the vestibule between the tympanic and vestibular openings of 
the cochlea, and, gradually becoming narrower in its course, terminates°in a 
projecting hook, the hamular process, just where the expansion of the infundi¬ 
bulum commences. The lamina spiralis consists of two thin lamella* of bone, 
between which are numerous canals for the passage of numerous filaments, which 
open chiefly on the lower or tympanic surface. At the point where the osseous 
lamina is attached to the modiolus, and following its windings, is a small canal, 
called by Rosenthal the canalis spiralis modioli. In the recent state, the osseous 
zone is continued to the opposite wall of the canal by a membranous and muscular 
layer (membranous zone), so as to form a complete partition in the tube of the 
cochlea. Two passages, or scalte, are thus formed, by a division of the canal of 
the cochlea into two. One, the scala tympani , is closed below by the membrane 
of the fenestra rotunda ; the other, the scala vestibuli , communicates, by an 
oval aperture, with the vestibule. Near the termination of the scala vestibuli, 
close by the fenestra rotunda, is the orifice of the a quae ductus cochleae. The 
scahe communicate, at the apex of the cochlea, by an opening common to both, 
the helicotrema , which exists in consequence of the deficiency of the lamina 
spiralis in the last half coil of the canal. 

In structure , the membranous zone is a transparent glassy lamina, presenting 
near its centre a number of minute transverse lines, which radiate outwards, and 
give it a fibrous appearance ; and at its circumference, where connected with the 
outer wall of the spiral canal, it is composed of a semi-transparent structure, the 
Cochlearis muscle (Todd and Bowman), connective tissue (Kblliker). 

The vestibular surface of the osseous portion of the lamina spiralis is covered, 
for about the outer fifth of its surface, with a thin layer, resembling cartilage in 
texture. It is described as the denticulate lamina (Todd and Bowman), from 
its presenting a series of wedge-shaped teeth which form its free margin, and 
which project into the vestibular scahe. 

The Inner surface of the osseous labyrinth is lined by an exceedingly thin 
fibro-serous membrane, analogous to a periosteum, from its close adhesion to the 
inner surface of these cavities, and performing the office of a serous membrane by 
its free surface. It lines the vestibule, and from this cavity is continued into the 
semicircular canals and the scala vestibuli of the cochlea, and through the heli¬ 
cotrema into the scala tympani. Two delicate tubular processes are prolonged 
along the aqueducts of the vestibule and cochlea, to the inner surface of the dura 
mater. This membrane is continued across the fenestra oval is and fenestra rotunda, 
and consequently has no communication with the lining membrane of the tym¬ 
panum. Its attached surface is rough and fibrous, and closely adherent to the 
bone; its free surface is smooth and pale, covered with a layer of epithelium, and 
secretes a thin, limpid fluid, the aqua labyrinthi , perilymph (Blainville), liquor 
Cotunnii. In the vestibule and semicircular canals, it separates the osseous from 
the membranous labyrinth; but in the cochlea it lines the two surfaces of the bony 
lamina spiralis; and, being continued from its free margin across the canal to its 
outer wall, forms the lamina spiralis membranacea, serving to complete the sepa¬ 
ration between the two scahe. 
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The Membranous Labyrinth. 

The membranous labyrinth (Fig. 295) is a closed membranous sac, containing 
fluid, upon which the ultimate ramifications of the auditory nerve are distributed. 


Fig. 205.—The Membranous Labyrinth detached (enlarged). 
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It has the same general form as the vestibule and semicircular canals, in which it 
is inclosed; but is considerably smaller, and separated from their lining membrane 
by the perilymph. 

The lystibularportion consists of two sacs, the utricle and the saccule. 

1 lie L tricle is the larger of the t wo, of an oblong form, compressed laterally, 
and occupies the upper and back part of the vestibule, lying in contact with the 
fovea semielliptica. Numerous filaments of the auditory nerve are distributed to 
the wall of this sac ; and its cavity communicates, behind, with the membranous 
semicircular canals by five orifices. 

1 he SaccuJus is the smaller of the two vestibular sacs: it is globular in form, lies 
in the fovea hemisphcrica, near the opening of the vestibular scala of the cochlea, 
and receives numerous nervous filaments, which enter from the bottom of the de¬ 
pression in which it is contained. Its cavity is apparently distinct from that of 
the utricle. 

1 he Membranous Semicircular Canals are about one-third the diameter of the 
osseous canals, but in number, shape, and general form, they are precisely similar; 
they are hollow, and open by five orifices into the utriculus, one being common to 
Uu> canals. 1 heir ampullae are thicker than the rest of the tubes, and nearly fill 
the cavities in which they are contained. 

I he membranous labyrinth is held in its position by the numerous nervous fila¬ 
ments distributed to the utriculus, the sacculus, and to the ampulla of each canal, 
ihese nerves enter the vestibule through the minute apertures on its inner wall. 

Structure . The wall of the membranous labyrinth is semi-transparent, and con¬ 
sists of three layers. I he outer layer is a loose and flocculent tissue, containing 
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bloodvessels and numerous pigment cells, analogous to those in the choroid. The 
middle layer, thicker and more transparent, bears some resemblance to the hyaloid 
membrane, but it presents in parts marks of longitudinal fibrillation and elongated 
nuclei on the addition of acetic acid. The inner layer is formed of polygonal 
nucleated epithelial cells, which secrete the fiuid contained in its interior. 

The Endolymph (liquor Scarpce) is a limpid serous fiuid, which fills the mem¬ 
branous labyrinth; in composition, it closely resembles the perilymph. 

The Otoliths are two small rounded bodies, consisting of a mass of minute 
crystalline grains of carbonate of lime, held together in a mesh of delicate fibrous 
tissue, and contained in the wall of the utriculus and sacculus, opposite the distri¬ 
bution of the nerves. A calcareous material is also, according to Bowman, 
sparingly scattered in the cells lining the ampulla of each semicircular canal. 

The Arteries of the Labyrinth are the internal auditory, from the basilar or 
superior cerebellar; the stylo-mastoid, from the posterior auricular; and, occasion¬ 
ally, branches from the occipital. The internal auditory divides at the bottom of 
the internal meatus into two branches, cochlear and vestibular. 

The cochlear branch subdivides into from twelve to fourteen twigs, which 
traverse the canals in the modiolus, and are distributed, in the form of a capillary 
network, in the substance of the lamina spiralis. 

The vestibular branches accompany the nerves, and are distributed, in the form 
of a minute capillary network, in the substance of the membranous labyrinth. 

The Veins of the vestibule and semicircular canals accompany the arteries, and 
receiving those of the cochlea at the base of the modiolus, terminate in the supe¬ 
rior petrosal sinus. 

The Auditory Nerve, the special nerve of the sense of hearing, divides, at the 
bottom of the internal auditory meatus, into two branches, the cochlear and vesti¬ 
bular. The trunk of the nerve, as well as the branches, contains numerous gan¬ 
glion cells with caudate prolongations. 

The Vestibular Nerve, the most posterior of the two, divides into three 
branches, superior, middle, and inferior. 

The superior vestibular branch, the largest, divides into numerous filaments, 
which pass through minute openings at the upper and back part of the cul-de-sac 
at the bottom of the meatus, and, entering the vestibule, are distributed to the 
utricle, and to the ampulla of the external and superior semicircular canals. 

The middle vestibular branch consists of numerous filaments, which enter the 
vestibule by a smaller cluster of foramina, placed below those above mentioned, 
and which correspond to the bottom of the fovea hemispherical; they are distri¬ 
buted to the sacculus. 

The inferior and smallest branch passes backwards in a canal behind the fora¬ 
mina for the nerves of the sacculus, and is distributed to the ampulla of the posterior 
semicircular canal. 

The nervous filaments enter the ampullary enlargement at a deep depression seen 
on their external surface, and a corresponding elevation is seen within, the nerve- 
fibres ending in loops and in free extremities. In the utricle and saccule, the 
nerve-fibres spread out, some blending with the calcareous matter, others radi¬ 
ating on the inner surface of the wall of each cavity, becoming blended with a 
layer of nucleated cells, and terminating in a thin fibrous film. 

The Cochlear Nerve divides into numerous filaments at the base of the mo¬ 
diolus, which ascend along its canals, and then bending outwards at right angles, 
pass between the plates of the bony lamina spiralis close to its tympanic surface. 
Between the plates of the spiral lamina, the nerves form a plexus, which contains 
ganglion cells; and from the margin of the osseous zone, branches from this plexus 
are distributed to the membranous part of the septum, where they are arranged 
in small conical-shaped bundles, parallel with one another. The filaments which 
supply the apical portion of the lamina spiralis arc conducted to this part through 
the tubulus centralis modioli. 


Organs of Digestion. 


r JMIE Apparatus for the digestion of the food consists of the alimentary canal, 
and of certain accessory organs. 

The Alimentary Canal is a musculo-membranous tube, about thirty feet in 
length, extending from the mouth to the anus, and lined throughout its entire 
extent by mucous membrane. It has received different names in the various parts 
of its course: at its commencement, which comprises the mouth, we find every 
provision for the mechanical division of the food (mastication), and for its admix¬ 
ture with a peculiar fluid secreted by the salivary glands (insalivation): beyond 
this .are the pharynx and the oesophagus, the organs of deglutition, which convey the 
food into that part of the alimentary canal (the stomach) in which the principal 
chemical changes occur; in the stomach the reduction and solution of the food take 
place; in the small intestines, the nutritive principles of the food (the chyle), by 
its admixture with the bile and pancreatic fluid, are separated from that portion 
which passes into the large intestine, and which is expelled from the system. 


Mouth. 

Pharynx. 

(Esophagus. 

Stomach. 


Teeth. 


Alimentary Canal . 

( Duodenum. 

Small intestine < Jejunum. 

(Ileum. 

( Caecum. 

Large intestine < Colon. 

( Rectum. 

Accessory Organs . 


| Parotid. 

Salivary glands < Submaxillary. 

( Sublingual. 


Liver. 

Pancreas. 

Spleen. 

1 he Mouth (Fig. 296) is placed at the commencement of the alimentary canal; 
it is a nearly oval-shaped cavity, in which the mastication of the food takes place. 
It is hounded in front by the lips; laterally, by the cheeks and alveolar process 
of the upper and lower jaw; above, by the hard palate and teeth of the upper 
jaw , below*, by the tongue, the mucous membrane stretched between the under 
sm lace of this organ and the inner surface of the jaws, and by the teeth of the 
lower jaw ; behind, by the soft palate and fauces. 

The mucous membrane lining the mouth is contiguous with the integument at 
the free margin of the lips, ami with the mucous lining of the fauces behind ; it is 
of a pink rose tinge during life, and very thick where it covers the hard parts 
bounding this cavity. 

I he Lips are two fleshy folds, which surround the orifice of the mouth, formed 
externally of integument, internally of mucous membrane, between which are found 
the Orbicularis oris muscle, the coronary vessels, some nerves, areolar tissue, fat, 
and numerous small labial glands. The inner surface of each lip is connected in 
the middle line to the gum of the corresponding jaw* by a fold of mucous mcm- 
mane, th efreenum labii supenoris and the frevnum labii inferioris. the former 
being the larger of the two. 

I he labial glands are situated between the mucous membrane and the Orbicularis 
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oris around the orifice of the mouth. They are rounded in form, about the size 
of ii small pea, their ducts opening by small orifices upon the mucous membrane. 
In structure, they resemble the other salivary glands. 

The Cheeks form the sides of the face, and are continuous in front with the 
lips. They are composed, externally, of integument; internally, of mucous mem¬ 
brane; and, between the two, is a muscular stratum, besides a large quantity of 
fat. areolar tissue, vessels, nerves, and buccal glands. 

The mucous membrane lining the cheek is reflected above and below upon the 
gums, and is continuous behind with the lining membrane of the soft palate. 
Opposite the second molar tooth of the upper jaw is a papilla, the summit of 


Fig. —Sectional View of the Nose, Mouth, Pharynx, etc. 



which presents the minute aperture of the duct of the parotid gland. 1 he prin¬ 
cipal muscle of the cheek is the Buccinator; but numerous others enter into its 
formation, viz., the Zygomatici, Masseter, and the Platysma myoides. 

The buccal glands are placed between the mucous membrane and Buccinator 
muscle: they are similar in structure to, but smaller than, the labial glands. 1 wo 
or three, of larger size than the rest, are placed between the Masseter and 
Buccinator muscles: their ducts open into the mouth, opposite the last molar 
tooth. They are called molar glands . 

The Gums are composed of a dense fibrous tissue, closely connected to the 
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periosteum of the alveolar processes, and surrounding the necks of the teeth 
They are covered by smooth and vascular mucous membrane, which is remarkable 
for its limited sensibility. Around the necks of the teeth, this membrane 
presents numerous fine papillae; and from this point it is reflected into the 
alveolus, where it is continuous with the periostal membrane lining that 
cavity. 


Tiie Teeth. 

The human subject is provided with two distinct sets of teeth, which make 
their appearance at different periods of life. The first set appear in childhood 
ami are called the temporary, deciduous , or milk teeth . The second set, which 
also appear at an early period, continue until old age, and are named permanent 

The Temporary Teeth are twenty in number: four incisors, two canine, and 
four molars, in each jaw. 

The Permanent Teeth are thirty-two in number; four incisors, two central and 
two lateral, two canine, four bicuspids, and six molars, in each jaw. 

General Characters. Each tooth consists of three portions : the crown, or body, 
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Fig. 297.—The Permanent Teeth. External View. 
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which projects above the gum; the root, or fang, entirely concealed within the 
aheolus, and the neck, the constricted portion between the other two. 

1 lie roots of the teeth are firmly implanted within the alveoli: these depressions 
aie lined with periosteum, which is reflected on to the tooth at the point of the 
fang, and covers it as far as the neck. At the margin of the alveolus, the 
periosteum becomes continuous with the fibrous structure of the gums. 















TEETH. 


585 


PERMANENT TEETH. 


The Incisors, or cutting teeth, are so named from their presenting a sharp, 
cutting edge, adapted for cutting the food. They are eight in number, and form 
the four front teeth in each jaw. 

The crown is directed vertically, is wedge-like in form, being bevelled at the 
expense of its posterior surface, so as to terminate in a sharp, horizontal cutting 
edge, which, before being subject to attrition, presents three small prominent points. 
It is convex, smooth, and highly polished in front ; slightly concave behind, where 
it is frequently marked by slight longitudinal furrows. 

The neck is constricted. 

The fang is long, single, conical, transversely flattened, thicker before than 
behind, and slightly grooved on each side, in the longitudinal direction. 

The Incisors of the Upper Jaw are altogether larger and stronger than those 
of the lower jaw. They are directed obliquely downwards and forwards. The 
two central ones are larger than the two lateral, and their free edges sharp and 
chisel-like, being bevelled at the expense of their posterior edge : the root is more 
rounded. 

The Incisors of the Lower Jaw are smaller than the upper: the two central 
ones are smaller than the two lateral, and are the smallest of all the incisor 
teeth. 

The Canine Teeth (cuspidati) are four in number, two in the upper, and two 
in the lower jaw ; one being placed behind each lateral incisor. They are larger 
and stronger than the incisors, especially the root, which sinks deeply into the jaw, 
and causes a well-marked prominence upon its surface. 

The crown is large and conical, very convex in front, a little hollowed and uneven 
posteriorly, and tapering to a blunted point, or cusp, which rises above the level of 
the other teeth. 

The root is single, but longer and thicker than that of the incisors, conical in 
form, compressed laterally, and marked by a slight groove on each side. 

The Upper Canine Teeth , vulgarly called eye-teeth, are larger and longer than 
the two lower, and situated a little behind them. 

The Lower Canine Teeth are placed in front of the upper, so that their summits 
correspond to the interval between the upper canine tooth, and the neighboring 
incisor. 

The Bicuspid Teeth (small or false molars) are eight in number, four in each 
jaw, two being placed immediately behind each of the canine teeth. They are 
smaller and shorter than the canine. 

The crown is compressed from without inwards, and surmounted by two pyra¬ 
midal eminences, or cusps, separated by a groove, hence their name, hieuspidate . 
The outer of these cusps is larger and more prominent than the inner. 

The neck is oval. 

The root is generally single, compressed, and presenting a tendency to become 
double, as seen from the deep groove on each side. The apex is generally bifid. 

The Upper Bicuspids are larger, and present a greater tendency to the divi¬ 
sion of their roots than the lower : this is especially marked in the second upper 
bicuspid. 

The Molar Teetii (multicuspidati, true or large molars), are the largest of the 
permanent set, and are adapted, from the great breadth of their crowns, for grind¬ 
ing and pounding the food. They are twelve in number, six in each jaw, three 
being placed behind each of the posterior bicuspids. 

The crown is nearly cubical in form, rounded on each of its lateral surfaces, flat¬ 
tened in front and behind ; the upper surface being surmounted by four or five 
tubercles, or cusps (four in the upper, five in the lower molars), separated from each 
other by a crucial depression ; hence their name, multicuspidati . 
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The neck is distinct, large, and rounded. 

The* root is subdivided into from two to five fangs, each of which presents an 
aperture at its summit. 

The First Molar Tooth is the largest and broadest of all : its crown has usually 
five cusps, three outer and two inner. In the upper jaw, the root consists of three 
fangs, widely separated from one another, two being external, the other internal. 
The latter is the largest and the longest, slightly grooved,'and sometimes bifid. 
In the lower jaw, the root consists of two fangs, one being placed in front, the 
other behind : they are both compressed from before backwards, and grooved on 
their contiguous faces indicating a tendency to division. 

The Second Molar is a little smaller than the first. 

The crown has four cusps in the upper, and five in the lower jaw. 

The root has three fangs in the upper jaw, and two in the lower, the characters 
of which are similar to the preceding tooth. 

The Third Molar Tooth is called the wisdom tooth (dens sapientias ), from its late 
appearance through the gum. It is smaller than the others, and its axis is directed 
inwards. 

The crown is small and rounded, and furnished with three tubercles. 

The root is generally single, short, conical, slightly curved, and grooved so as 
to present traces of a subdivision into three fangs in the upper, and two in the 
lower jaw. 


Temporary Teeth. 

The temporary, or milk teeth, are smaller, but resemble in form those of the 
permanent set. The hinder of the two temporary molars is the largest of all the 

Fig. 20S.—The Temporary, or Milk Teeth. 

External View. 
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milk teeth, and is succeeded by the second permanent bicuspid. The first upper 
molar has only three cusps, two external, one internal: the second upper molar 
has four cusps. The first lower molar has four cusps: the second lower molar 
has five. The fangs of the temporary molar teeth are smaller, and more diverging 
than those of the permanent set; but, in other respects, bear a strong resemblance 
to them. 1 
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Structure of Teeth. On making a vertical section of a tooth (Fig. 209), a hollow 
cavity will be found in the interior. This cavity is situated at the base of the 


Fig. 290.—Vertical Section 
of a Molar Tooth. 



Fig. 300.—Vertical Section of a 
Bicuspid Tooth (magnified). 


cavity 

crown, and is continuous with a canal which traverses the 
centre of each fang, and opens by a minute orifice at its 
extremity. The shape of the cavity corresponds somewhat 
with that of the tooth: it forms what is called the pulp 
cavity , and contains a soft, highly vascular, and sensitive 
substance, the dental pulp. The pulp is richly supplied 
with vessels and nerves, which enter the cavity through 
the small aperture at the point of each fang. 

The solid portion of the tooth cousists of three distinct 
structures, viz., ivory (tooth-hone, or dentine), which forms 
the larger portion of the tooth ; enamel, which covers the 
exposed part or crown; and the cortical substance, or 
cement (crusta petrosa ), which is disposed as a thin layer on the surface of the 
fan;:. 

The Ivory, or dentine (Fig. 300), forms the principal mass of a tooth; in its 
central part is the cavity inclosing the pulp, it is a modification of the osseous 
tissue, from which it differs, however, in struc¬ 
ture and chemical composition. On examination 
with the microscope, it is seen to consist of a 
number of minute wavy and branching tubes, 
having distinct parietes. They are called the 
dental tubuli , and are imbedded in a dense homo¬ 
geneous substance, the intertubular tissue . 

The Dental Tubuli are placed parallel with 
one another, and open at their inner ends into the 
pulp cavity. They pursue a wavy and undulating 
course towards the periphery. The direction of 
these tubes varies; they are vertical in the upper 
portion of the crown, oblique in the neck and 
upper part of the root, and towards the lower 
part of the root they are inclined downwards. 

The tubuli, at their commencement, are about 
i.ohj an inch in diameter; in their course they 
divide and subdivide dichotomously, so as to give 
to the cut surface of the dentine a striated ap¬ 
pearance. From the sides of the tubes, espe¬ 
cially in the fang, ramifications of extreme mi¬ 
nuteness are given off, which join together in 
loops in the intertubular substance, or terminate 
in small dilatations, from which branches are given 
off. Near the periphery of the dentine, the finer ramifications of the tubuli termi¬ 
nate in a somewhat similar manner. In the fang, these ramifications occasionally 
pass into the crusta petrosa. The dental tubuli have comparatively thick walls, 
and contain, according to Mr. Tomes, slender cylindrical prolongations of the 
pulp-tissue. 

The Intertubular Substance is translucent, finely granular, and contains the 
chief part of the earthy matter of the dentine. After the earthy matter has been 
removed, by steeping a tooth in weak acid, the animal basis remaining is described 
by I Ionic as consisting of bundles of pale, granular, flattened fibres, running 
parallel with the tubes; but by Mr. Nasmyth as consisting of a mass of brick¬ 
shaped cells surrounding the tubules. By Czermack and Mr. Salter it is sup¬ 
posed to consist of lamina} which run parallel with the pulp cavity, across the 
direction of the tubes. 

Chemical Composition. According to Berzelius and Bibra, dentine consists of 
28 parts of animal, and 72 of earthy matter. The animal matter is resolvable by 
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boiling into gelatin. The earthy matter consists of phosphate of lime, carbo¬ 
nate of lime, fluoride of calcium, a trace; and phosphate of magnesia and other 
salts. 

The Enamel is the hardest and most compact part of the tooth, and forms a 
thin crust over the exposed part of the crown, as far as the commencement of the 
fang. It is thickest on the grinding surface of the crown, until worn away by 
attrition, and becomes thinner towards the neck. It consists of a congeries of 
minute hexagonal rods. They lie parallel with one another, resting by one 
extremity upon the dentine, which presents a number of minute depressions for 
their reception; the other extremity forming the free surface of the crown. 
These fibres are directed vertically on the summit of the crown, horizontally at 
the sides; they are about the h5 \ y() of an inch in diameter, and pursue a more or 
less wavy course, which gives to the cut surface of the enamel a series of con¬ 
centric lines. 

Numerous minute interstices intervene between the enamel-fibres near their 
dentinal surface, a provision calculated to allow of the permeation of fluids from 
the dentinal tubuli into its substance. The enamel-rods consist of solid hexago¬ 
nal or four-sided prisms, connected by their surfaces and ends, and filled with 
calcareous matter. If the latter is removed, by weak acid, from newly formed or 
growing enamel, it will be found to present a network of delicate prismatic cells 
of animal matter. 

Chemical Composition. According to Bibra, enamel consists of 96*5 per ceut. 
of earthy matter, and 3*5 per cent, of animal matter. The earthy matter consists 
of phosphate of lime, with traces of fluoride of calcium; carbonate of lime, phos¬ 
phate of magnesia, and other salts. 

The Cortical Substance, or cement {crusta petrosa), is disposed as a thin 
layer on the roots of the teeth, from the termination of the enamel, as far as the 
apex of the fang, where it is usually very thick. In structure and chemical com¬ 
position, it resembles bone. It contains, sparingly, the lacunae and canaliculi 
which characterize true bone: those placed near the surface have the canaliculi 
radiating from the side of the lacunae towards the periodontal membrane; and 
those more deeply placed join with the adjacent dental tubuli. In the thicker 
portions of the crusta petrosa, the lamellae and Haversian canals peculiar to bone 
are also found. As age advances, the cemcntum increases in thickness, and gives 
rise to those bony growths, or exostoses, so common in the teeth of the aged; the 
pulp cavity becomes also partially filled up by a hard substance, intermediate in 
structure between dentine and bone (osteo-dentine, Owen ; secondary dentine, 
Tomes). It appears to be formed by a slow conversion of the dental pulp, which 
shrinks or even disappears. 

Development of the Teeth (Figs. 301 to 306). 

According to the observations of Arnold and Goodsir, the teeth are developed 
from the mucous membrane covering the edges of the maxillary arches. About 
the sixth week of foetal life (Fig. 301), the mucous membrane covering the edge 
of the upper jaw presents a semicircular depression or groove: this is the pri¬ 
mitive dental groove (Goodsir), from the floor of which the germs of the ten 
deciduous or milk-teeth are developed. The germ of each tooth is formed by a 
conical elevation or papilla of mucous membrane (Fig. 302); it constitutes the 
rudimentary pulp of a milk-tooth. The germs of the milk-teeth make their 
appearance in the following order : at the seventh week, the germ of the first 
deciduous molar of the upper jaw appears; at the eighth week, that for the 
canine tooth is developed; the two incisor papillae appear about the ninth week 
(the central preceding the lateral); lastly, the second molar papilla is seen at the 
tenth week, behind the anterior molar. The teeth of the lower jaw appear rather 
later, the first molar papilla being only just visible at the seventh week; and 
the tenth papilla not being developed before the eleventh week. This completes 
the first or papillary stage of their development. 
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The dental groove now becomes contracted, 
its margins thickened and prominent, and the 
groove is converted into follicles, for the re¬ 
ception of the papillae, by the growth of mem¬ 
branous septa, which pass across the groove 
between its borders (Fig. 808). The follicles 
by this means become the alveoli, lined by 
periosteum, from the bottom of which a pro¬ 
cess of the mucous membrane of the gum 
rises, which is the germ of the future tooth. 
The follicle for the first molar is complete 
about the tenth week, the canine follows next, 
succeeded by the follicles for the incisors, 
which are completed about the eleventh or 
twelfth week; and, lastly, the follicle of the 
posterior deciduous molar is completed about 
the fourteenth week. These changes consti¬ 
tute the second or follicular stage. 

About the thirteenth week, the papillae 
begin to grow rapidly, project from the folli¬ 
cles, and assume a form corresponding with 
that of the future teeth; the follicles soon 
become deeper, and from their margins small 
membranous processes, or opercula, are de¬ 
veloped, which, meeting, unite and form a lid 
to the now closed cavity (Fig. 804). These 
processes correspond in shape to the form of 
the crown of the tooth, and in number to 
the tubercles on its surface. The follicles of 
the incisor teeth have two opercula, the canine 
three, and the molars four or five each. The 
follicles are thus converted into dental sacs, 
and the contained papillae become pulps. The 
lips of the dental groove gradually advance 
over the follicles from behind forwards, and, 
uniting, gradually obliterate it. This com¬ 
pletes the third or saccular stage, which takes 
place about the end of the fifteenth week. 

The deep portion of the primitive dental 
groove is now closed in; but the more super¬ 
ficial portion, near the surface of the gum, 
still remains open; it is called by Mr. Goodsir, 
the secondary dental groove: from it are de¬ 
veloped the ten anterior permanent teeth. 
About the fourteenth week, certain lunated 
depressions are formed, one behind each of 
the sacs of the rudimentary milk-teeth. They 
are ten in number in each jaw, and are 
formed successively from before backwards; 
they are the rudimentary follicles of the four 
permanent incisors, the two canine, and the 
four bicuspids. As the secondary dental groove 
closes in, these follicles become closed cavities 
of reserve (Fig. 304). The cavities soon elongate, 
and recede from the surface into the sub¬ 
stance of the gum, behind the sacs of the 
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deciduous teeth, and a papilla projects from the bottom of each, which is (he 
germ of the permanent tooth: at the same time, one or more opercular folds are 
developed from the sides of the cavity; and these, uniting, divide it into two 
portions; the lower portion containing the papilla of the permanent tooth, the 
upper narrower portion becoming gradually contracted in the same way that the 
primitive dental groove was obliterated over the sacs of the deciduous teeth. 

The six posterior permanent teeth in each jaw, three on each side, arise from 
successive extensions backwards of the posterior part of the primitive dental 
groove. During the fourth month, that portion of the dental groove which lies 
behind the last temporary molar follicle remains open, and from it is developed 
the papilla, the rudiment of the first permanent molar. The follicle in which 
it is contained becomes closed by its operculum, and the upper part of the 
now formed sac elongates backwards to form a cavity of reserve, in which the 
papilla of the second permanent molar appears at the seventh month after birth. 
After a considerable interval, during which the sacs of the first and second 
permanent molars have considerably increased in size, the remainder of the 
cavity of reserve presents for the last time a series of changes similar to the 
preceding, and gives rise to the sac and papilla of the wisdom-tooth, which appears 
at the sixth year. 

Growth of Ike Teeth . As soon as the dental sacs are formed by the closing in 
of the follicles, they gradually enlarge, as well as their contained papillae. The 
sacs consist of two layers: an internal highly vascular layer, lined by epithelium; 
and an external or areolo-fibrous membrane, analogous to the corium of the mucous 
membrane. 

The Dental Pulps soon become moulded to the form of the future teeth, and are 
adherent by their bases to the bottom of the dental sacs; in the case of the molars, 
the base of the pulp is divided into two or more portions, which form the future 
fangs. During the fourth or fifth month of foetal life, a thin lamina or cap of dentine 
is formed on the most prominent point of the pulp of all the milk-teeth. In the 
incisor and canine teeth, this newly-formed lamina has the form of a hollow cone; 
in the molar teeth, as many separate laminae arc found, as there are eminences 
upon its crown. ‘These lamina? grow at the expense of the pulp-substance, 
increasing in breadth by a growth around their margins, and in thickness by a 
similar formation in its substance; the separate cones (if a molar tooth) ultimately 
coalesce, and the crown is completely formed. The pulp now becomes constricted, 
so as to form the cervix ; and the remaining portion becomes narrow and elon¬ 
gated, to form the fang. The growth of dentine takes place from the surface 
towards the interior, until nothing but the small cavitas puJpee remains in the 
centre of the tooth, communicating by the aperture left at the point of each fang, 
with the dental vessels and nerves. 

As soon as the formation of the dentine has commenced, there is developed 
from the inner wall of the dental sac, a soft pulpy mass, the enamel organ , which 
is intimately united to the surface of the dental pulp, or its cap of dentine. It 
consists of a mesh of fibres, elastic and spongy, containing within its reticulations 
fluid albumen; and at the point of junction of each fibre, a transparent nucleus is 
\isible. 1 he surface towards the dentinal pulp is covered by a layer of elongated 
nucleated cells, the enamel membrane. The deposition of tiie enamel takes place 
on the outer surface of the .cap of dentine. 

The Cement urn appears to be formed, at a later period of life, by the perio¬ 
dontal membrane extending from the margin of the enamel downwards. 

Eruption . W hen the calcification of the different tissues of the tooth is suffi¬ 
ciently advanced to enable it to bear the pressure to which it will be afterwards 
subjected, its eruption takes place, the tooth making its way through the gum. 

1 he gum is absorbed by the pressure of the crown of the tooth against it, which 
is itself pressed up by the increasing size of the fang. Concurrent with this, the 
septa between the dental sacs, at first fibrous in structure, soon ossify, and consti- 
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tute the alveoli; these firmly embrace the necks of the teeth, and afford them a 
solid basis of support. 

The eruption of the temporary teeth commences at the seventh month, and 
is complete about the end of the second year, those of the lower jaw preceding 
the upper. 

The periods for the eruption of the temporary set are:— 


7th month, central incisors. 14th to 20th month, canine. 

7th to 10th month, lateral incisors. 18th to 30th month, posterior molars. 

12th to 14th month, anterior molars. 


Calcification of the permanent teeth commences a little before birth, and pro¬ 
ceeds in the following order in the upper jaw, in the lower jaw appearing a little 
earlier. First molar, five or six months; the central incisor a little later; lateral 
incisors and canine, about the eighth or ninth month; the bicuspids at the second 
year; second molar, five or six years; wisdom-tooth, about twelve years. 

Previous to the permanent teeth penetrating the gum, the bony partitions 
separating their sacs from the deciduous teeth are absorbed, the fangs of the 
temporary teeth disappear, and the permanent teeth become now placed under the 
loose crowns of the deciduous teeth; the latter finally become detached, when the 
permanent, teeth take their place in the mouth. 

The eruption of the permanent teeth takes place at the following periods, the 
teeth of the lower jaw preceding those of the upper by a short interval:— 


6J years, first molars. 

7th year, two middle incisors. 
8th year, two lateral incisors. 
9th year, first bicuspid. 


10th year, second bicuspid. 

11th to 12th year, canine. 

12th to 13th year, second molars. 
17th to 21st year, wisdom-teeth. 


The Palate. 

The Palate forms the roof of the mouth; it consists of two portions, the hard 
palate in front, the soft palate behind. 

The Hard Palate is bounded in front and at the sides by the alveolar arches 
and gums; behind, it is continuous with the soft palate. It is covered by a dense 
structure, formed by the periosteum and mucous membrane of the mouth, which 
are intimately adherent. Along the middle line is a linear ridge or raphe, which 
terminates anteriorly in a small papilla, corresponding with the inferior opening 
of the anterior palatine fossa. This papilla receives filaments from the naso¬ 
palatine and anterior palatine nerves. On either side and in front of the raphe, 
the mucous membrane is thick, pale in color, and corrugated; behind, it is thin, 
smooth, and of a deeper color: it is covered with squamous epithelium, and fur¬ 
nished with numerous glands (palatal glands), which lie between the mucous 
membrane and the surface of the bone. 

The Soft Palate ( Velum pendulum palati) is a movable fold, supended from 
the posterior border of the hard palate, forming an incomplete septum between 
the mouth and pharynx. It consists of a fold of mucous membrane, inclosing 
muscular fibres, an aponeurosis, vessels, nerves, and mucous glands. When 
occupying its usual position, a relaxed pendant state, its anterior surface is con¬ 
cave, continuous with the roof of the mouth, and marked by a median ridge or 
raphe, which indicates its original separation into two lateral halves. Its pos¬ 
terior surface is convex, and continuous with the mucous membrane covering the 
floor of the posterior nares. Its upper border is attached to the posterior margin 
of the hard palate, and its sides are blended with the pharynx. Its lower border 
is free. 

Hanging from the middle of its lower border is a small conical-shaped pendu¬ 
lous process, the uvula; and arching outwards and downwards from the base of 
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the uvula on each side, are two curved folds of mucous membrane, containing 
muscular fibres, called the arches or pillars of the soft palate. 

The anterior pillar runs downwards and forwards to the side of the base of 
the tongue, and is formed by the projection of the Palato-glossus muscle, covered 
by mucous membrane. 

The posterior pillars are more closely approximated and larger than the ante¬ 
rior; they run downwards and backwards to the sides of the pharynx, and are 
formed by the projection of the Palato-pharyngci muscles, covered by mucous 
membrane. The anterior and posterior pillars are separated below by a triangular 
interval, in which the tonsil is lodged. 

The space left between the arches of the palate on the two sides is called the 
isthmus of the fauces . It is bounded above by the free margin of the palate: 
below, by the tongue; and on each side, by the pillars of the soft palate and 
tonsils. 

The mucous membrane of the soft palate is thin, and covered with squamous 
epithelium on both surfaces, excepting near the orifice of the Eustachian tube, 
where it is columnar and ciliated. The palatine glands form a continuous layer 
on its posterior surface and around the uvula. 

The aponeurosis of the soft palate is a thin but firm fibrous layer, attached 
above to the hard palate, and becoming thinner towards the free margin of the 
velum. It is blended with the aponeurotic tendon of the Tensor palati muscle. 

The muscles of the soft palate are five on each side: the Levator palati, Tensor 
palati, Palato-glossus, Palato-pharyngeus, and the Azygos uvulae. (See p. 213.) 

The Tonsils (Amygdalce) are two glandular organs, situated one on each side 
of the fauces, between the anterior and posterior pillars of the soft palate. The 
tonsils are of a rounded form, and vary considerably in size in different individuals. 
Externally the tonsil is in relation with the inner surface of the Superior con¬ 
strictor, and with the internal carotid and ascending pharyngeal arteries, and 
corresponds to the angle of the lower jaw. Its inner surface presents from 
twelve to fifteen orifices, leading into small recesses, from which numerous folli¬ 
cles branch out into the substance of the gland. These follicles are lined by a 
continuation of the mucous membrane of the pharynx, covered with epithelium, 
their walls being formed by a layer of closed capsules imbedded in the submucous 
tissue. These capsules are analogous to those of Peyer’s glands; they contain a 
thick grayish secretion. 

The arteries supplying the tonsil are the dorsalis linguae from the lingual, 
the ascending palatine and tonsillar from the facial, the ascending pharyngeal 
from the external carotid, and the descending palatine branch of the internal 
maxillary. 

Ihe veins terminate in the tonsillar plexus, on the outer side of the tonsil. 

The nerves are derived from the fifth, and from the glosso-pharyngeal. 


The Salivary Glands. 

The principal salivary glands communicating with the mouth, and pouring their 
secretion into its cavity, are the parotid, submaxillary, and sublingual. 

1 he Parotid 01 and (*«/>«, near; out, wroq, the ear) (Fig. 307), so called from 
being placed near the ear, is the largest of the three salivary glands, varying in 
weight from half an ounce to an ounce. It lies upon the side of the face, imme¬ 
diately in front of the external ear. It is bounded above by the zygoma; below 
by the angle oi the jaw, and by an imaginary line drawn between it and the Sterno- 
mastoid muscle; anteriorly, it extends to a variable extent over the Masseter 
muscle; posteriorly, it is bounded by the external meatus, the mastoid process, and 
the insertion of the Sterno-mastoid muscle, which it slightly overlaps. Its outer 
surface is smooth, covered by the integument, fascia, and Platysma, and has one 
or two lymphatic glands resting on it. Its inner surface passes behind the ramus 
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of the lower jaw, between it and the mastoid process. This portion of the gland 
is deeply seated, extending above into the back part of the glenoid cavity; behind 
and below, lying upon the styloid process and Styloid muscles; and, in front, ad¬ 
vancing forwards beneath the ramus of the jaw, between the two Pterygoid mus¬ 
cles. Imbedded in its substance is the external carotid, which ascends behind the 
ramus of the jaw; the posterior auricular artery emerges from it behind; the tem¬ 
poral artery above; the transverse facial in front; and the internal maxillary 
winds through it inwards, behind the neck of the jaw. Superficial to the carotid 


Fig, 307.—The Salivary Glands. 



artery is the trunk formed by the union of the temporal and internal maxillary 
veins. It is traversed, from before backwards, by the facial nerve and its 
branches, which emerge at its anterior border; the great auricular nerve pierces 
the gland to join the facial, and the temporal branch of the inferior maxillary 
nerve lies above the upper part of the gland. The internal carotid artery and 
internal jugular vein lie close to its deep surface. 

The duct of the parotid gland (Steno’s) is about two inches and a half in 
length. It commences upon the inner surface of the cheek by a small orifice, 
opposite the second molar tooth of the upper jaw; running obliquely for a short 
distance beneath the mucous membrane, it pierces the Buccinator muscle, and 
crosses the Masseter to the anterior border of the gland, in the substance of 
which it subdivides into numerous branches. The direction of the duct corre¬ 
sponds to a line drawn across the face about a finger’s breadth below the zygoma, 
from the lower part of the concha, to midway between the free margin of the 
tipper lip and the ala of the nose. While crossing the Masseter, it receives the 
duct of a small detached portion of the gland, which occasionally exists as a sepa¬ 
rate lobe, the sociu parotidis. The parotid duct is dense, of considerable thickness, 
and its canal is about the size of a crow-quill; it consists of an external or fibrous 
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coat, of considerable density, containing contractile fibres, and of an internal or 
mucous coat, lined with columnar epithelium. 

The arteries supplying the parotid gland are derived from the external carotid, 
and from the branches of that vessel in or near its substance. 

The veins follow a similar course. 

The lymphatics terminate in the superficial and deep cervical glands, passing in 
their course through two or three lymphatic glands, placed on its surface ami in 
its substance. 

The nerves are derived from the carotid plexus of the sympathetic, the facial, 
superficial temporal, and great auricular nerves. 

The Submarillan/ Gland is situated below the jaw, in the anterior part of the 
submaxillary triangle of the neck. It is irregular in form, and weighs about two 
drachms. I t is covered in by the body of the lower jaw, the integument, Platysma, 
and deep cervical fascia; and lies upon the Mylo-hyoid, Hyo-glossus, and Stylo¬ 
glossus muscles, a portion of the gland passing beneath the posterior border of the 
Mylo-hyoid. Behind, it is separated from the parotid gland by the stylo-ina-xillarv 
ligament, and from the sublingual gland in front by the Mylo-hyoid muscle. The 
facial artery lies in a groove in its posterior and upper border. 

The duet of the submaxillary gland (Wharton’s) is about two inches in length, 
and its walls much thinner than those of the parotid duct. It commences by a 
narrow orifice on the summit of a small papilla, at the side of the fraenum linguae. 
Passing between the sublingual gland and the Genio-hyo-glossus muscle, it runs 
backwards and outwards between the Mylo-hyoid, and the Ilyo-glossus and Genio- 
hyo-glossus muscles, to the deep portion of the gland, where it divides into nume¬ 
rous branches. 

The arteries supplying the submaxillary gland are branches of the facial ami 
lingual. Its veins follow the course of the arteries. The nerves are derived from 
the submaxillary ganglion, from the mylo-hyoid branch of the inferior dental, and 
from the sympathetic. 

The Sublingual Gland is the smallest of the salivary glands. It is situated 
beneath the mucous membrane of the floor of the mouth, on either side of the 
fnenurn linguae, in contact with the inner surface of the lower jaw, close to the 
symphysis. It is narrow, flattened, in shape somewhat like an almond, and 
weighs about a drachm. Jt is in relation, above, with the mucous membrane; 
below , with the Mylo-hyoid muscle; in front, with the depression on the side of 
the symphysis of the lower jaw, and with its fellow of the opposite side; behind , 
with the deep part of the submaxillary gland: and internalli /, with the Genio-hyo- 
glossus, from which it is separated bv the lingual nerve and Wharton’s duct. Its 
excretory ducts (ductus Riviniani), from eight to twenty in number, open sepa¬ 
rately into the mouth, on the elevated crest of mucous membrane, caused by the 
projection ot the gland, on either side of the fnenum linguae. One or more join 
to form a tube which opens into, or near, the Whartonian duct: it is called the 
duct of Barth aline, 

J essels and Serves, The sublingual gland is supplied with blood from the sub¬ 
lingual and submental arteries. Its nerves are derived from the gustatory. 

Structure . The salivary are conglomerate glands, consisting of numerous lobes, 
which are made up ot smaller lobules, connected together by dense areolar tissue, 
vessels, and ducts. Each lobule consists of numerous closed vesicles, which open 
into a common duct: the wall of each vesicle is formed of a delicate basement 
membrane, lined by epithelium, and covered on its outer surface with a dense 
capillary network. In the submaxillary and sublingual glands, the lobes are 
larger and more loosely united than in tlie parotid. 

The Pharynx. 

1 he pharynx is that part of the alimentary canal which is placed behind the 
nose, mouth, and larynx. It is a musculo-inembranous sac, somewhat conical in 
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form, with the base upwards, and the apex downwards, extending from the base 
of the skull to the cricoid cartilage in front, and the fifth cervical vertebra 
behind. 

The pharynx is about four inches and a half in length, and broader in the 
transverse than in the antero-posterior diameter. Its greatest breadth is opposite 
the cornua of the hyoid bone; its narrowest point at its termination in the 
oesophagus. It is limited, above, by the basilar process of the occipital bone; 
below , it is continuous with the oesophagus ; posteriorly, it is connected by loose 
areolar tissue with the cervical portion of the vertebral column, and the Longi 
colli and Recti capitis antici muscles; anteriorly , it is incomplete, and is attached 
in succession to the internal pterygoid plate, the pterygo-maxillary ligament, the 
lower jaw, the tongue, hyoid bone, and larynx: laterally, it is connected to the 
styloid processes and their muscles, and ‘ is in contact with the common and 
internal carotid arteries, the internal jugular veins, and the eighth, ninth, and 
sympathetic nerves, and above, with a small part of the Internal ptervgoid 
muscles. 

It has seven openings communicating with it: the two posterior nares, the two 
Eustachian tubes, the mouth, larynx, and oesophagus. 

The posterior nares are the two large apertures"situated at the upper part of 
the anterior wall of the pharynx. 

The two Eustachian tubes open one at each side of the upper part of the 
pharynx, at the back part of the inferior meatus. Below the nasal fossa' arc the 
posterior surface of the soft palate and uvula, the large aperture of the mouth, the 
base of the tongue, the epiglottis, and the cordiform opening of the larynx. 

The oesophageal opening is the lower contracted portion of the pharynx. 

Structure . The pharynx is composed of three coats: a mucous coat, a muscular 
layer, and a fibrous coat. 

The fibrous coat is situated between the mucous and muscular layers, and is 
called the pharyngeal aponeurosis. It is thick above, where the muscular fibres 
are wanting, and firmly connected to the basilar process of tlie occipital and 
petrous portion of the temporal bones. As it descends, it diminishes in thickness, 
and is gradually lost. 

The mucous coat is continuous with that lining the Eustachian tubes, the nares, 
the mouth, and the larynx. It is covered by columnar ciliated epithelium, as 
low down as on a level with the iloor of the nares : below that point, it is of the 
squamous variety. 

The muscular coat has been already described (p. 211). 

The pharyngeal glands are of two kinds, the simple, or compound follicular, 
which are found in considerable numbers beneath the mucous membrane, through¬ 
out the entire pharynx ; and the racemose, which are especially numerous at the 
upper part of the pharynx, and form a thick layer, across the back of the fauces, 
between the two Eustachian tubes. 


The (Esophagus. 

The oesophagus is a membranous canal, about nine inches in length, extending 
from the pharynx to the stomach. It commences at the lower border of the 
cricoid cartilage, opposite the fifth cervical vertebra, descends along the front of 
the spine, through the posterior mediastinum, passes through the Diaphragm, and, 
entering the abdomen, terminates at the cardiac orifice of the stomach, opposite 
the ninth dorsal vertebra. The general direction of the oesophagus is vertical ; 
but it presents two or three slight curvatures in its course. At its commence¬ 
ment, it is placed in the median line, hut it inclines to the left side at the root of 
the neck, gradually passes to the middle line again, and finally, again deviates 
to the left, as it passes forwards to the oesophageal opening of the Diaphragm. 
The oesophagus also presents an antero-posterior flexure, corresponding to the 
curvature of the cervical and thoracic portions of the spine. It is the narrowest 
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part of the alimentary canal, being most contracted at its commencement, and at 
the point where it passes through the Diaphragm. 

Relations. In the neck , the oesophagus is in relation, in front, with the trachea; 
and, at the lower part of the neck, where it projects to the left side, with the 
thyroid gland and thoracic duct; behind , it rests upon the vertebral column 
and Longus colli muscle; on each side , it is in relation with the common carotid 
artery, especially the left, as it inclines to that side, and part of the lateral lobes 
of the thyroid gland ; the recurrent laryngeal nerves ascend between it and the 
trachea. 

In the thorax j it is at first situated a little to the left of the median line; it 
passes across the left side of the transverse part of the aortic arch, descends in 
the posterior mediastinum, along the right side ot the aorta, until near the 
Diaphragm, where it passes in front and a little to the left of this vessel, previous 
to entering the abdomen. It is in relation, in front , with the trachea, the arch 
of the aorta, the left bronchus, and the posterior surface of the pericardium; 
behind . it rests upon the vertebral column, the Longus colli, and the intercostal 
vessels ; and below, near the Diaphragm, upon the front of the aorta ; lateral///, it 
is covered by the pleurae : the vena azygos major lies on the right, and the 
descending aorta on the left side. The pneumogastric nerves descend in close 
contact with it, the right nerve passing down behind, and the left nerve in front 
of it. 

Suryical Anatomy. The relations of the oesophagus are of considerable practical interest 
to the surgeon, and he is frequently required, in cases of stricture ot this tube, to dilate the 
canal by a bougie, when it becomes of importance that its direction, and relations to sur¬ 
rounding parts, should be remembered. In eases of malignant disease of the oesophagus, 
where its tissues have become softened from infiltration of the morbid deposit, the greatest 
care is requisite in directing the bougie through the strictured part, as a false passage may 
easily be made, and the instrument may pass into the mediastinum, or into one or the other 
pleural cavity, or even into the pericardium. 

The student should also remember that contraction of the oesophagus, and consequent 
symptoms of stricture, are occasionally produced by an aneurism of some part of the aorta 
pressing upon this tube. In such a case, the passage of a bougie could only facilitate the 
fatal issue. 

It, occasionally happens that a foreign body becomes impacted in the oesophagus, which 
can neither be brought upwards nor moved downwards. When all ordinary means for its 
removal have failed, excision is the only resource. This of course can only be performed 
when it is not very low down. If the foreign body is allowed to remain, extensive inflam¬ 
mation and ulceration of the oesophagus may ensue. In one case with which I am acquainted, 
the foreign body ultimately penetrated the intervertebral substance, and destroyed life by in¬ 
flammation of the membranes and substance of the cord. 

The operation of oesophagotomy is thus performed. The patient being placed upon his 
back with the bead and shoulders slightly elevated, an incision, about four inches in length, 
should be made on the left side of the trachea, from the thyroid cartilage downwards, 
dividing the skin and Platysma. The edges of the wound being separated, the Ouio-byoid 
muscle, and the fibres of the Sterno-hyoid and Sterno-thyroid muscles must be cut through; 
the sheath of the carotid vessels being exposed, should be drawn outwards, and retained in 
that position by retractors ; the oesophagus will then be exposed, and should be divided over 
the foreign body, which should then be removed. Great care is necessary to avoid wound¬ 
ing the thyroid vessels, the thyroid gland, and the laryngeal nerves. 

Structure. The oesophagus has three coats: an external, or muscular; a middle, 
or cellular; and an internal, or mucous coat. 

The muscular coat is composed of two planes of fibres of considerable thickness, 
an external longitudinal, and an internal circular. 

The longitudinal fibres are arranged, at the commencement of the tube, in three 
fasciculi; one in front, which is attached to the vertical ridge on the posterior 
surface of the cricoid cartilage; and one at each side, continuous with the fibres of 
the Inferior constrictor: as they descend, they blend together, and form a uniform 
layer, which covers the outer surface of the tube. 
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The circular fibres are continuous above with the Inferior constrictor : their 
direction is transverse at the upper and lower parts of the tube, but oblique in 
the central part. 

The muscular fibres in the upper part of the oesophagus are of a red color, 
and consist chiefly of the striped variety; but below, they consist entirely of the 
involuntary muscular fibre. 

The cellular coat connects loosely the mucous and muscular coats. 

The mucous coat is thick, of a reddish color above, and pale below. It is 
loosely connected with the muscular coat, and disposed in longitudinal plica?, 
which disappear on distension of the tube. Its surface is studded with minute 
papillae, and it is covered throughout with a thick layer of squamous epithelium. 

The (Esophageal Glands are numerous small compound glands, scattered 
throughout the tube; they are lodged in the submucous tissue, and open upon the 
surface by a long excretory duct. They are most numerous at the lower part of 
the tube, where they form a ring round the cardiac orifice. 

The Abdomen. 

The abdomen is the largest cavity of the trunk of the body, and is separated, 
below, from the pelvic cavity bv the brim of the pelvis. It is of an oval form, 
the extremities of the oval being directed upwards and downwards; it is wider 
above than below, and measures more in the vertical than in the transverse 
diameter. 

Boundaries. It is bounded in front and at the sides by the lower ribs, the 
Transversales muscles, and venter ilii; behind $ by the vertebral column, and the 
Psoate and Quadrati lumborum muscles; above , by the Diaphragm; below, by the 
brim of the pelvis. The muscles forming the boundaries of this cavity are lined 
upon their inner surface by a layer of fascia, differently named according to the 
part to which it is attached. 

This cavity contains the greater part of the alimentary canal, some of the 
organs accessory to digestion, the liver, pancreas, and spleen, and the kidneys and 
suprarenal capsules. Most of these structures, as well as the wall of the cavity 
in which they are contained, are covered by an extensive and complicated serous 
membrane, the peritoneum . 

The apertures found in the walls of the abdomen, for the transmission of struc¬ 
tures to or from it, are the umbilicus , for the transmission of the umbilical vessels 
in the foetus; the eaeal opening in the Diaphragm, for the transmission of the in¬ 
ferior vena cava ; the aortic opening , for the passage of the aorta, vena azygos, 
and thoracic duct; and the oesophageal opening , for the oesophagus and pneumo- 
gastric nerves. Below, are two apertures on each side ; one for the passage of the 
femoral vessels, and the other for the transmission ot the spermatic cord in the 
male, and the round ligament in the female. 

Regions- For convenience of description of the viscera, as well as of reference 
to the morbid condition of the contained parts, the abdomen is artificially divided 
into certain regions. Tims if two circular lines are drawn round the body, the 
one parallel with the cartilages of the ninth ribs, and the other with the highest 
point of the crests of the ilia, the abdominal cavity is divided into three zones, an 
upper, a middle, and a lower. If two parallel lines are drawn trom the cartilage 
of the eighth rib on each side down to the centre of Poll pa rt s ligament, each of 
these zones is subdivided into three parts, a middle and two lateral. 

The middle region of the upper zone is called the epigastric over; 

T'WjPj the stomach): and the two lateral regions, the right and left hypochon- 
driac (f~°, under; the cartilages). The central region of the middle zone 

is the umbilical; and the two lateral regions, the right ami left lumbar. 1 he 
middle region of the lower zone is the hypogastric or jnibic region : and the Lateral 
regions are the right and left inguinal. The parts contained in these different 
regions are the following (Fig. 308):— 
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Fig. 308. —The Regions of the Abdomen and their Contents. 
(Edge of Costal Cartilages in dotted outline.) 



Right Hypochondriac. 

The right lobe of the 
liver and the gall-bladder, 
the duodenum, hepatic 
flexure of the colon, upper 
part of the right kidney, 
and right suprarenal cap¬ 
sule. 


Epigastric. Region . 

The middle and pylo¬ 
ric end of the stomach, 
left lobe of the liver and 
lobus Spigelii, the hepa¬ 
tic vessels, cocliac axis, 
semilunar ganglia, pan¬ 
creas, parts of the aorta, 
vena cava, vena azygos, 
and thoracic duct. 


Left Hypochondriac. 

The splenic end of the 
stomach, the spleen and 
extremity of the pancreas, 
the splenic flexure of the 
colon, upper half of the 
left kidney, and left su¬ 
prarenal. 


Eight Lumbar. 
Ascending colon, lower 
part of the right kidney, 
and some convolutions of 
the small intestines. 


Umbilical Region. 

The transverse colon, 
part of the great omen¬ 
tum and mesentery, trans¬ 
verse part of the duode¬ 
num, and some convolu¬ 
tions of the jejunum and 
ileum. 


Left Lumbar. 

Descending colon, lower 
part of left kidney, and 
some convolutions of the 
small intestines. 


Eight Inguinal. 

The Ciecum, appendix 
cieci, ureter, and spermatic 
vessels. 


Hypogastric Region. 

Convolutions of the 
small intestines, the blad¬ 
der in children, and in 
adults if distended, and 
the uterus during preg¬ 
nancy. 


Left Inguinal. 
Sigmoid flexure of the 
colon, ureter, and sper¬ 
matic vessels. 
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THK FlSMTONEUM. 

The peritoneum (xsfnra u to extend around") is a serous membrane; and, 
like all membranes of this class, a shut sac. In the female, however, it is not 
completely closed, the Fallopian tubes communicating with it by their free 
extremities; and thus the serous membrane is continuous with their mucous 
lining. 

The peritoneum invests, more or less completely, all the viscera contained in 
the abdominal and pelvic cavities, forming the visceral layer of the membrane; 
it is then reflected upon the internal surface of the parietes of those cavities, 
forming the parietal layer. The free surface of the peritoneum is smooth, moist, 
and covered by a thin, squamous epithelium ; its attached, surface is rough, being 
connected to the viscera and inner surface of the parietes by means of areolar tissue, 
called the mbperitoneal areolar tixxue. The parietal portion is loosely connected 
with the fascia lining the abdomen and pelvis; but more closely to the under 
surface of the Diaphragm, and in the middle line of the abdomen. 

In order to trace t he reflections of this membrane (Fig, 309), the abdomen having 


toy. •'tOU.— I lie Reflections of tlie Peritoneum, as seen in a vertical 
Section of the Abdomen. 




been opened, the liver should be raised upwards and supported in that position, 
and the stomach should be depressed, when a thin membranous layer is seen pass¬ 
ing from the transverse fissure of the liver, to the tipper border of the stomach : 
this is the lesser or (/astro-hepatic omentum. It consists of two thin, delicate 
layers of peritoneum, an anterior and a posterior, between which are contained 
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the hepatic vessels and nerves. Of these two layers, the anterior should first he 
traced, and then the posterior. 

The anterior layer descends to the lesser curvature of the stomach, and covers 
its anterior surface as far as the great curvature : it descends for some distance in 
front of the small intestines, and, returning upon itself to the transverse colon 
form8 the external layer of the great omentum ; it then covers the under surface 
of the transverse colon, and passing to the back part of the abdominal cavity, 
forms the inferior layer of the transverse mesocolon. It may then be traced in 
front of the duodenum, the aorta, and vena cava, as far as the superior mesenteric 
artery, along which it passes to invest the small intestines, and, returning to the 
vertebral column, forms the mesentery; whilst oil either side, it covers the 
ascending and descending colon, and is thus continuous with the peritoneum 
lining the walls of the abdomen. From the root of the mesentery, it descends 
along the front of the spine into the pelvis, and surrounds the upper part of the 
rectum, which it holds in its position by means of a distinct fold, the mesorectum. 
Its course in the male and female now differs. 

In the male, it forms a fold between the rectum and bladder, the recto-vesical 
fold , and ascends over the posterior surface of the latter organ as far as its summit. 

In the femalei it descends into the pelvis in front of the rectum, covers a small 
part of the posterior wall of the vagina, and is then reflected on to the uterus, the 
fundus and body of which it covers. From the sides of the uterus, it is reflected 
on each side to the wall of the pelvis, forming the broad ligaments ; and from its 
anterior surface it ascends upon the posterior wall of the bladder, as far as its 
summit, hrom this point it may be traced, as in the male, ascending upon the 
anterior parietes of the abdomen, to the under surface of the Diaphragm; from 
which it is reflected upon the liver, forming the upper layer of the coronary, ami 
the lateral and longitudinal ligaments. It then covers the upper and under sur¬ 
faces of the liver, and at the transverse fissure becomes continuous with the 
anterior layer of the lesser omentum, the point from whence its reflection was 
originally traced. 

Ihe posterior layer of the lesser omentum descends to the lesser curvature of 
the stomach, and covers its posterior surface as far as the great curvature; it 
then descends for some distance in front of the small intestines, and returning 
upon itself to the transverse colon, forms the internal layer of the great omentum; 
it covers the upper surface of the transverse colon, and, passing backwards to the 
spine, forms tin* upper layer of the transverse mesocolon. Ascending in front 
ol the pancreas and crura of the diaphragm, it lines the back part of the under 
suiface of this muscle, from which it is reflected on to the posterior border of the 
livei, forming the inferior layer of the coronary ligament. From the under sur¬ 
face of the liver, it may be traced to the transverse fissure, where it is continuous 
with the posterior layer of the lesser omentum, the point from whence its reflec¬ 
tion was originally traced. 

The space included in the reflections of this layer of the peritoneum is called 
t i e lesser cavity of the peritoneum, or cavity of the great omentum* It is bounded, 
tn front, by the lesser omentum, the stomach, and the descending part of the great 
omentum, behind , hv the ascending part of the great omentum, the transverse 
colon, transverse mesocolon, and its ascending layer; above, bythe liver; and 
Wow, by the folding of the great omentum. This space communicates with the 
general peritoneal cavity through the foramen of Winslow, which is situated 
behind the right free border of the lesser omentum. 

1 he Foramen of (I insloiv is bounded m front by the lesser omentum, inclos¬ 
ing the vena portae and the hepatic artery and duct; behind , by the inferior 
\ena cava: above, by the lobus Spigelii; below , bv the hepatic artery curving 
forwards from the coeliac axis. 

I bis foramen is nothing more than a constriction of the general peritoneal 
cawty at this point, caused by the hepatic and gastric arteries passing forwards 
tiom the coeliac axis to reach their respective viscera. 
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The viscera thus shown to he almost entirely invested by peritoneum are the 
liver, stomach, spleen, first portion of duodenum, jejunum, and ileum, transverse 
colon, sigmoid flexure, upper end of rectum, uterus, and ovaries. 

Those partially covered by it are the descending and transverse portions of the 
duodenum, the caecum, the ascending and descending colon, the middle portion of 
the rectum, and the upper part of the vagina and posterior wall of bladder. 

Those receiving no investment from it are the lower end of the rectum, the* 
neck, base, and anterior surface of the bladder, and the lower part of the 
vagina. 

Numerous folds are formed by the peritoneum, extending between the various 
organs. These serve to hold them in position,.and, at the same time, inclose the 
vessels and nerves proceeding to each part. Some of the folds are called 
ligaments , from their serving to support the organs in position. Others con¬ 
stitute the mesenteries , which connect certain parts of the intestine with the 
abdominal wall; and lastly, those are called omenta , which proceed from one 
viscus to another. 

The Ligaments, formed by folds of the peritoneum, include those of the liver, 
spleen, bladder, uterus. They are described with their respective organs. 

The Omenta are the lesser omentum, the great omentum, and the gastro-splenic 
omentum. 

The Lesser or Gastro-hepatic Omentum is the duplicature which extends 
between the transverse fissure of the liver, and the lesser curvature of the 
stomach. It is extremely thin, and consists, as before said, of two layers of 
peritoneum. At the left border, its two layers pass on to the end of the oesopha¬ 
gus; but, at the right border, where it is free, they are continuous, and form a 
free rounded margin, which contains between its layers the hepatic artery, the 
ductus communis choledoch us, the portal vein, lymphatics, and hepatic plexus 
of nerves; all these structures being inclosed in loose areolar tissue, called 
Glmon's caps u le. 

The Great Omentum (f/astro-colic) is the largest peritoneal fold. It consists 
of four layers of peritoneum, two of which descend from the stomach, one from 
its anterior, the other from its posterior surface; these, uniting at its lower 
border, descend in front of the small intestines, as low down as the pelvis ; and 
the same two ascend again as far as the transverse colon, where they separate and 
inclose that part of the intestine. These separate layers may be easily demon¬ 
strated in the young subject, hut, in the adult, they are more or less inseparably 
blended. The left border of the great omentum is continuous with the gastro- 
splenic omentum ; its right border extends as far only as the duodenum. The 
great omentum is usually thin, presents a cribriform appearance, and always 
contains some adipose tissue, which, in fat subjects, accumulates in considerable 
quantity. Its use appears to he to protect the intestines from cold, and to facili¬ 
tate their movement upon each other during their vermicular action. 

The Gastro-splenic Omentum is the fold which connects the concave surface 
of the spleen to the cul-dc-sac of the stomach, being continuous by its lower 
border with the great omentum. It contains the splenic vessels and vasa brevia. 

The Mesenteries are, the mesentery proper, the mesoeiecum, the ascending, 
transverse, and descending mesocolon, and the mesorectum. 

The Mesentery £>r£//<») ? so called from being connected to the middle 

of the cylinder of the small intestine, is the broad fold of peritoneum which 
connects the convolutions of the jejunum and ileum with the posterior wall of the 
abdomen. Its root , the part connected with the vertebral column, is narrow, 
about six inches in length, and directed obliquely from the left side of the second 
lumbar vertebra, to the right sacro-iliac symphysis. Its intestinal border is much 
longer ; and here its two layers separate, so as to inclose the intestine, and form 
its peritoneal coat. Its breadth, between its vertebral and intestinal border, is 
about four inches. Its upper border is continuous with the under surface of the 
transverse mesocolon ; its lower border , with the peritoneum covering the eseenm 
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sind ascending colon. It serves to retain the small intestines in their position 
and contains between its layers the mesenteric vessels and nerves, the lacteal 
vessels, and mesenteric glands. 

The Mesoccveum, when it exists, serves to connect the back part of the 
caecum with the right iliac fossa ; more frequently, the peritoneum passes merely 
in front of this portion of the large intestine. 

The Ascending Mesocolon is the fold which connects the back part of the 
ascending colon with the posterior wall of the abdomen. 

The iDescending Mesocolon retains the descending colon in connection with 
the posterior abdominal wall: more frequently, the peritoneum merely covers the 
anterior surface and sides of these two portions of the intestine. 

The Transverse Mesocolon is a broad fold, which connects the transverse colon 
with the posterior wall of the abdomen. It is formed of the two ascending layers 
ol the great omentum, which, after separating to surround the transverse colon 
join behind it. and are continued backwards to the spine, where they diverge in 
front of the duodenum, as already mentioned. This fold contains between its 
layers the vessels which supply the transverse colon. 

The Sigmoid Mesocolon is the fold of peritoneum which retains the sigmoid 
flexure in connection with the left iliac fossa. 

The Mesorectum is the narrow fold which connects the upper part of the 
rectum with the front of the sacrum. It contains the hemorrhoidal vessels. 

The Appendices Epiploicce are small pouches of the peritoneum filled with 
fat, and situated along the colon and upper part of the rectum. They are chiefly 
appended to the transverse colon. 


Tins Stomach. 


The stomach is the principal organ of digestion. It is the most dilated part 
of the alimentary canal, serving for the solution and reduction of the food, which 
constitutes the process of cliymification. It is situated in the left hypochondriac, 
the epigastric, and part of the right hypochondriac regions. Its form is irregu¬ 
larly conical, curved upon itself, and presenting a rounded base, turned to the left 
side. It is placed immediately behind the anterior wall of the abdomen, above 
the tians\erse colon, below the liver and Diaphragm. Its size varies considerably 
m different subjects, and also according to its state of distension. When mode¬ 
rately lull, its transverse diameter is about twelve inches, its vertical diameter 
about four. Its weight, according to Clendenning, is about four ounces and a half. 
It presents for examination two extremities, two orifices, two borders, and two 
surfaces. 


Its left extremity is called the greater or splenic end. It is the largest part 
of the stomach, and expands for two or three inches to the left of the point of 
enhance of the oesophagus. This expansion is called the great cul-de-sac, or 
fundus. It lies beneath the ribs, in contact with the spleen, to which it itf 
connected by the gastro-splenic omentum. 

1 he lesser or pyloric end is much smaller than the preceding, and situated on a 
plane anterior and inferior to it. It lies in contact with the wall of the abdomen, 
the under surface of the liver, and the neck of the gall-bladder. 

Ihe oesophageal or cardiac orifice communicates with the oesophagus: it is 
t ic highest part of the stomach, and somewhat funnel-shaped in form. 

lie pyloric orifice communicates with the duodenum, the aperture being 
guarded by a valve. 

The tenser curvature extends between the oesophageal and cardiac orifices, 
a ong the uppei border of the organ, and is connected to the under surface of the 
liver by the lesser omentum. 

Ihe greater curvature extends between the same points, along the lower 
border, and gives attachment to the great omentum. The surfaces of the organ 
are limited by these two curvatures. 




STOMACH. GU3 

The anterior surface is directed upwards and forwards, and is in relation with 
the Diaphragm, the under surface of the left lobe of the liver, and, in the epigas¬ 
tric region, with the abdominal parietes. 

Fin 310.—The Mucous Membrane of the Stomach and Duodenum, with the Bile Ducts. 



The posterior surface is directed downwards and backwards, and is in relation 
with the pancreas and great vessels of the abdomen, the crura of the Diaphragm, 
and the solar plexus. 

The stomach is held in position by the lesser omentum, which extends from the 
transverse fissure of the liver to its lesser curvature, and by a fold of peritoneum, 
which passes from the Diaphragm on to the oesophageal end of the stomach, the 
gastro-phrcnic ligament ; this constitutes the most fixed point of the stomach, 
whilst the pyloric end and greater curvature are the most movable parts: hence, 
when this organ becomes greatly distended, the greater curvature is directed for¬ 
wards, whilst the anterior and posterior surfaces are directed, the former upwards, 
and the latter downwards. 

Alterations in Position. There is no organ in the body, the position and connections of 
which present such frequent alterations, as the stomach. Dnrimj inspiration, it is displaced 
downwards by the descent of the Diaphragm, and elevated by the pressure of the abdominal 
muscles during expiration. Its position to the surrounding viscera is also changed, accord¬ 
ing to the empty nr distended state of the organ. II hen empty y it occupies only a small 
part of the loft hypochondriac region, the spleen lying behind it; the left lobe of the liver 
covers it in front, and the under surface of the heart rests upon it above, and in front, being 
separated from it by the left lobe of the liver and pericardium. Hence it is, that, in gas- 
tralgia, the pain is generally referred to the heart, and is often accompanied by palpitation 
and intermission of the pulse. Whrn the stomach is itisfemteil, the Diaphragm is forced 
upwards, contracting the cavity of the chest; hence the dyspnoea complained of from inspi¬ 
ration being impeded. The heart is also displaced upwards; hence the oppression in this 
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region, and tlie palpitation experienced in extreme distension of the stomach. Ifassure from 
without, as in the pernicious practice of tight lacing, pushes the stomach down towards the 
pelvis. In disease, also, the position and connections of the organ may he greatly changed 
from the accumulation of fluid in the chest or abdomen, or when the size of any of the sur¬ 
rounding viscera undergoes alteration. 

On looking into the pyloric end of the stomach, the mucous membrane is found 
projecting inwards in the form of a circular fold, the pylorus, leaving a narrow 
circular aperture, about half an inch in diameter, by which the stomach communi¬ 
cates with the duodenum. 

The pylorus is formed by a reduplication of the mucous membrane of the 
stomach, containing its circular muscular fibres, which are here aggregated into a 
thick circular ring, the longitudinal fibres and serous membrane being continued 
over the fold without assisting in its formation. The aperture is occasionally oval. 
Sometimes the circular fold is replaced by two crescentic folds, placed one" above 
and the other below the pyloric orifice ; and more rarely, there is only one cre¬ 
scentic fold. 

Structure . The stomach consists of four coats, a serous, a muscular, a cellular, 
and a mucous coat, together with vessels and nerves. 

The serous rout is derived from the peritoneum, and covers the entire surface 
of the organ, excepting along the greater and lesser curvatures, at the points of 
attachment of the greater and lesser omenta; here the two layers of peritoneum 
leave a small triangular space, along which the nutrient vessels and nerves 
pass. 

The muscular coat (Fig. 311) is situated immediately beneath the serous cover¬ 
ing. It consists of three sets of fibres, longitudinal, circular, and oblique. 


Pig. 311.—The Muscular Coat of the Stomach. The Innermost Layer is not seen. 



J he longitudinal fibres are placed most externally ; they are continuous with 
the longitudinal fibres of the oesophagus, radiating in a stellate manner from the 
cardiac orifice. 1 hey are most distinct along the curvatures, especially the lesser, 
hut are very thinly distributed over the surfaces. At the pyloric end, they are 
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more thickly distributed, and continuous with the longitudinal fibres of the small 
intestine. 

The circular fibres form a uniform layer over the whole extent of the stomach, 
beneath the longitudinal fibres. At the pylorus, they become thicker, and are 
aggregated into a circular ring, which projects into the cavity, and forms, with the 
fold of mucous membrane covering its surface, the pyloric valve. 

The internal or oblique fibres are limited chiefly to the great end of the stomach, 
where they are disposed as a thick uniform layer, and from this point they descend 
obliquely upon its anterior and posterior surfaces, upon which they become lost. 

The cellular coat consists of a loose filamentous areolar tissue, connecting the 
mucous and muscular layers. It is sometimes called the submucous coat . It 
supports the bloodvessels previous to their distribution to the mucous membrane; 
hence it is sometimes called the vascular coat. 

The mucous membrane is thick ; its surface smooth, soft, and of a pulpy con¬ 
sistence. During infancy, and immediately after death, it is of a pinkish tinge; 
but in adult life and in old age it becomes of a pale straw or ash-gray color. It 
is thin at the cardiac extremity, but thicker towards the pylorus. During the 
contracted state of the organ it is thrown into plaits or rugae, which, for the most 
part, have a longitudinal direction, and are most numerous towards the lesser end 
of the stomach and along the greater curvature. These folds are entirely oblite¬ 
rated when the organ becomes distended. 

Structure of the Mucous Membrane (Fig. 312). The entire surface of the mucous 


Fig. 312.—Minute Anatomy of Mucous Membrane of Stomach. 



membrane is covered with small shallow depressions or alveoli, of a polygonal or 
hexagonal form, which vary from 1-lOOth to 1 -200th of an inch in diameter. At 
the bottom of the alveoli, us well us in the intervals between them, are seen the 
orifices of minute tubes, the ffustric follicles , which are situated perpendicularly 
side by side, over the entire surface of the mucous membrane. They are short, 
anil simply tubular in character towards the cardia, hut at the pyloric end they 
arc longer, more convoluted, and terminate in dilated saccular extremities, or 
subdivide into from two to six tubular branches. The gastric follicles are 
composed of a homogeneous basement membrane, lined upon its free surface by a 
layer of cells, which differ in their character in different parts of the stomach. 
Towards the pylorus, these tubes are lined throughout with columnar epithelium. 
They are termed the mucous glawh, and are supposed to secrete the gastric mucus. 
In other parts of the organ, the deep part of each tube is filled with nuclei, and a 
mass of granules; above these is a mass of nucleated cells, the upper fourth o. die 
tube being lined by columnar epithelium. These are called the peptic glands, the 
supposed agents in the secretion of the gastric juice. 

Simple follicles are found in greater or less numbers over the entire surface of 
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the mucous membrane; they are most numerous near the pyloric end of the sto¬ 
mach, and especially distinct in early life. The epithelium lining the mucous mem¬ 
brane of the stomach and its alveoli is of the columnar variety. 

Vessel8 and Nerves. The arteries supplying the stomach arc the gastric, pyloric, 
and right gastro-cpiploic branches of the hepatic, the left gastro-epiploic and vasa 
brevia from the splenic. They supply the muscular coat, ramify in the submucous 
coat, and are finally distributed to the mucous membrane. The veins accompany 
the arteries, and terminate in the splenic and superior mesenteric veins. The lym¬ 
phatics are numerous ; they consist of a superficial and deep sot, which pass through 
the lymphatic glands found along the two curvatures of the organ. The nerves 
are the terminal branches of the right and left pneumogastric, the former being 
distributed upon the hack, and the latter upon the front part of tl.e organ. 
Branches from the sympathetic also supply the organ. 

The Small Intestines. 

The small intestine is that part of the alimentary canal in which the food is 
mixed with the bile and pancreatic juice, and where the separation of the nutri¬ 
tive principles of the food, the chyle, is effected: this constitutes chylifieation. 

The small intestine is a convoluted tube, about twenty feet in length, which 
gradually diminishes in size from its commencement to its termination. It is con¬ 
tained in the central and lower parts of the abdominal and pelvic cavities, sur¬ 
rounded above and at the sides by the large intestine, in relation in front with the 
mesentery and abdominal parietes, and connected to the spine by a fold of peri¬ 
toneum, the mesentery. The small intestine is divisible into three portions: the 
duodenum, jejunum, and ileum. 

The Duodenum has received its name from being about equal in length to the 
breadth of twelve fingers (eight or ten inches). It is the shortest, the widest, and 
the most fixed part of the small intestine ; it has no mesentery, and is only partially 
covered by the peritoneum. Its course presents a remarkable curve, somewhat 
like a horse-shoe in form ; the convexity being directed towards the right, and the 
concavity to the left, embracing the head of the pancreas. Commencing at the 
pylorus, it ascends obliquely to the under surface of the liver; it then descends in 
front of the right kidney, and passes nearly transversely across the front of the 
second lumbar vertebra, terminating in the jejunum on the left side of this bone. 
Hence the duodenum has been divided into three portions: ascending, descending, 
and transverse. 

The first, or ascending portion , about two inches in length, is free and mova¬ 
ble, and completely invested by the peritoneum. It commences at the pvlorus, 
and passes obliquely upwards and backwards to the under surface of the liver. 
It is in relation, above and in front, with the liver and neck of the gall-bladder: 
behind, with the right border of tin* lesser omentum, the hepatic artery and duct, 
and vena portae. This portion of the intestine is usually found stained with bile, 
especially on its anterior surface. 

1 he second, or descending portion , about three inches in length, is firndv fixed 
by the peritoneum and pancreas. It passes from the neck of the gall-bladder 
vertically downwards, in front of the right kidney, as far as the third lumbar 
Vertebra. It is covered by peritoneum only on its anterior surface. It is in 
relation, by its anterior surface, with the right arch of the colon and mesocolon; 
by its posterior surface, it is connected to the front of the right kidney by loose 
areolar tissue; at its inner side is the head of the pancreas, and the common 
choledoch duct. The common bile and pancreatic ducts perforate this side of the 
intestine obliquely, a little below its middle. 

1 he third, or transverse portion, the longest and narrowest part of the duode- 
myn, passes across the front of the spine, ascending from the third to the second 
lumbar vertebra, terminating in the jejunum on the left side of the second lumbar 
vertebra. In front, it is covered by the ascending and descending layers of the 
transverse mesocolon, and crossed by the superior mesenteric vessels; behind, it 
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rests upon the aorta, the vena cava, and the crura of the Diaphragm; above it, is 
the lower border of the pancreas, the superior mesenteric vessels passing forwards 
between the two. 

The arteries supplying the duodenum are the pyloric and superior pancreatico¬ 
duodenal branches of the hepatic, and the inferior pancreatico-duodenal branch of 
the superior mesenteric. 

The veins terminate in the gastro-duodenal and superior mesenteric. 

Its nerves are derived from the solar plexus. 

The Jejunum {jejunus y “ empty”), so called from being usually found empty after 
death, includes the upper two-fifths of the rest of the small intestine. It com¬ 
mences at the duodenum on the left side of the second lumbar vertebra, and 
terminates in the ileum : its convolutions being chiefly confined to the umbilical 
and left iliac regions. The jejunum is wider, its coats thicker, more vascular, 
and of a deeper color than those of the ileum; but there is no characteristic 
mark to distinguish the termination of the one, or the commencement of the 
other. 

The Ileum u to twist”), so called from its numerous coils or convolu¬ 

tions, includes the remaining three-filths of the small intestines, occupying chiefly 
the umbilical, hypogastric, and right iliac regions, and occasionally the pelvic, and 
terminating in the right iliac fossa by opening into the inner side of the commence¬ 
ment of the large intestine. The ileum is narrower, its coats thinner and less 
vascular than those of the jejunum ; a given length of it weighing less than the 
same length of jejunum. 

Structure . The wall of the small intestine is composed of four coats: serous, 
muscular, cellular, and mucous. 

The serous coat is derived from the peritoneum. The first or ascending por¬ 
tion of the duodenum is completely surrounded bv this membrane: the second or 
descending portion is covered by it only in front: and the third or transverse 
portion lies behind the ascending and descending layers of the transverse meso¬ 
colon, by which it is covered in front. The remaining portion of the small 
intestine is completely surrounded by the peritoneum, excepting along the attached 
or mesenteric border of the intestine; here a space is left for the vessels and 
nerves to pass to the intestine. 

The muscular coat consists of two layers of fibres, an external or longitudinal 
and an internal or circular layer. The longitudinal fibres are thinly scattered 
over the surface of the intestine, and are most distinct along its free border. 
The circular fibres form a thick, uniform layer ; they surround the cylinder of 
the intestine in the greater part of its circumference, but do not form complete 
rings. The muscular coat is thicker at the upper, than at the lower part of the 
small intestine. 

The cellular or submucous coat connects together the mucous and muscular 
layers. It consists of a loose, filamentous, areolar tissue, which forms a nidus for 
the subdivision of the nutrient vessels, previous to their distribution to the mucous 
surface. 

The mucous membrane is thick and highly vascular at the upper part of the 
small intestine, but somewhat paler and thinner below. It presents for examina¬ 
tion the following constituents :— 

1 


Simple follicles. 


Epithelium. 

Val vulae comi i vet 1 1 es. 
Villi. 



The . Epithelium covering the mucous membrane of the small intestines, is of 
the columnar variety throughout. 

The Valvuhv Connirentes (valves of Kerkring) arc reduplications or foldings 
of the mucous membrane, containing no muscular fibres. They extend trans¬ 
versely across the cylinder of the intestine for about one-half or three-fourths of 
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its circumference. The larger folds are about two inches in length, and two- 
thirds of an inch wide at their broadest part; but the greater number are of 
smaller size. The larger and smaller folds alternate with each other. They are 
not found at the commencement of the duodenum, but begin to appear about one 
or two inches beyond the pylorus. In the lower part of the descending portion, 
below the point where the common choledoch and pancreatic ducts enter the intes¬ 
tine; they are very large and closely approximated. In the transverse portion of 
the duodenum and upper half of the jejunum, they are large and numerous; and 
from this point, as far as the middle of the ileum, where they terminate, they 
diminish considerably in size. In the lower half of tlie ileum, the mucous lining 
is without folds; hence the comparative thinness of this portion of the intestine, 
as compared with the duodenum and jejunum. The valvulie conniventes retard 
the passage of the food along the intestines, and afford a more extensive surface 
for absorption. 

The Villi are minute, highly vascular, 
projecting processes, covering the mucous 
membrane of the small intestine through¬ 
out its whole extent, and giving to its 
entire surface a beautiful velvety appear¬ 
ance. In shape, some are triangular and 
laminated, others conical or cylindrical, 
w ith clubbed or filiform extremities. They 
are largest and most numerous in the 
duodenum and jejunum, and become fewer 
and smaller in the ileum. Krause estimates 
their number in the upper part of the 
small intestines, at from fifty to ninety in a 
square line; and in the lower part from 
forty to seventy; the total number for the 
whole length of the intestine being four 
millions. 




Fig. 313.—Two Villi, magnified. 



Iii structure each villus consists of a network of blood and lacteal vessels, with 
granular corpuscles and fat-globules in their interstices, inclosed in a thin pro¬ 
longation from the mucous surface, covered by columnar epithelium, which is 
arranged perpendicular to the surface. The mode of origin of the lacteals w ithin 
the villi is unknown. 

1 he Simple Follicles , or crypts of Lieberkuhn, are found in considerable 
numbers over every part of the mucous membrane of the small intestine. They 
consist ol minute caeca) pouches of the mucous membrane, arranged perpendicu¬ 
larly to the surface, upon which they open by small circular apertures. Their 
walls are thin, and lined with columnar epithelium. 

1 he Duodenal* or Brunner s glands, are limited to the duodenum and com¬ 
mencement of the jejunum (I I uselike). They are small, flattened, granular bodies, 
imbedded in the submucous areolar tissue, and open upon the surface of the 
mucous membrane by minute excretory ducts. They are most numerous near 
the pylorus. In structure, they are analogous to the salivary glands and 
pancreas. * 

1 be Solitary (rlands (glanduhv solitaries) are found scattered throughout the 
mucous membrane of the small intestine, but are most numerous in the lower 
part of the ileum. 1 hey are small, round, whitish, prominent bodies, about the 
size of a millet-seed, consisting of a closed saccular cavity, having no excretory 
duct, and containing an opaque white secretion. Their free surface is covered 
with villi, and around them are scattered irregularly the orifices of the follicles 
of Libcrkiihn. Their use is not known. 

1 he Aggregate , agin mated, or Peyer’s glands, are largest and most numerous in 
t he ileum. In the lower part of the jejunum they are small, of a circular form* and 
few in number, and they are occasionally seen in the duodenum. They consist of 
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circular or oval patches, from twenty to thirty in number, and varying in length 
from hall an inch to four inches. They are placed lengthwise in the intestine 
covering the portion of the tube most 
distant from the attachment of the mesen¬ 
tery. Each patch is formed of a group of 
small, round, whitish vesicles, covered with 
mucous membrane. Each vesicle consists 
of a moderately thick external capsule, 
having no excretory duet, and containing 
an opaque white secretion. Each is sur¬ 
rounded by a zone, or wreath of simple 
follicles, and the interspaces between them 
are covered with villi. These vesicles are 
usually closed ; but it is supposed they open 
at intervals to discharge the secretion con¬ 
tained within them. The mucous and sub¬ 
mucous coats of the intestine are intimately 
adherent, and highly vascular, opposite the 
Peyerian glands. Their use is not known. 

The Large Intestine. 

The large intestine extends from the 
termination of the ileum to the anus. It 
is about five feet in length; being one-fifth 
of the whole extent of the intestinal canal. 

It is largest at its commencement at the 
caecum, and gradually diminishes as far as 
the rectum, where there is a dilatation of 
considerable size, just above the anus. It 
differs from the small intestine in its greater 
size, its more fixed position, and its saccu¬ 
lated form. The large intestine, in its 
course, describes an arch, which surrounds 
the convolutions of the small intestine. It 
commences in the right iliac fossa, in a 
dilatation of considerable size, the caecum. 

It ascends through the right lumbar and 
hypochondriac regions, to the under surface 
of the liver; passes transversely across the 
abdomen, on the confines of the epigastric 
ami umbilical regions, to the left hypochondriac region ; descends through the left 
lumbar region to the left iliac fossa, where it becomes convoluted, and forms the 
sigmoid flexure; finally, it enters the pelvis, and descends along its posterior 
surface to the anus. The large intestine is divided into the caecum, colon, and 
rectum. 

The Ccvcum {ccecus, “blind”) is the large blind pouch, or cul-de-sac. extending 
downwards from the commencement of the large intestine. It is the most dilated 
part of this tube, measuring about two and a half inches, both in its vertical and 
transverse diameters. It is situated in the right iliac fossa, immediately behind 
the anterior abdominal wall, being retained in its place by the peritoneum, which 
passes over its anterior surface and sides; its posterior surface being connected by 
loose areolar tissue with the iliac fascia. Occasionally, it is almost completely 
surrounded by peritoneum, which forms a distinct fold, the mesocoecum, by which 
it is held in connection with the iliac fossa. This fold allows the csecum con¬ 
siderable freedom of movement. Attached to its lower and back part, is the 
appendix vermiformis, a long, narrow, worm-shaped tube, the rudiment of the 
lengthened caecum found in all the mammalia, except the ourang-outang and 

41 


Fig. 314.— Patch of Foyers Glands. 
From the lower pari of the Ileum. 



ig- 315.—A portion of the above, magnified. 
Orijfccts nf Lifbrrk 'uhn’s Fnl tides. 
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wombat. The appendix varies from three to six inches in length, its average 
diameter being about equal to that of a goose-quill. It is usually directed 
upwards and inwards behind the caecum, coiled upon itself, and terminates 


Fig. 310.—The Ca*cum ami Colon laitl open to show the 
Ueoececal Valve. 



in a blunt point, being retained in its position by a fold of peritoneum, which 
sometimes forms a mesentery for it. Its canal is small, and communicates with 
the c&cum by an orifice which is sometimes guarded with an incomplete valve. 
Its coats arc thick, and its mucous lining furnished with a large number of 
solitary glands. 

Ilco-C<ecal Valve. The lower end of the ileum terminates at the inner and back 
part of the large intestine, opposite the junction of the caecum with the colon. At 
this point, the mucous membrane forms two valvular folds, which project into the 
large intestine, and are separated from each other by a narrow elongated aperture. 
This is the ileo-caecal valve (valvula Bauhini). Each fold is semilunar in form, 
and projects vertically inwards, the upper one being attached by its convex border 
to the point of junction of the ileum with the colon; the lower segment, the larger, 
being connected at the point of junction of the ileum with the caecum. Their con- 
cave margins are free, project into the intestine, and are separated from one 
another by a narrow elongated aperture, which has a transverse direction. At 
each end of this aperture, the two segments of the valve coalesce, and are con¬ 
tinued, as a narrow membranous ridge, around the canal of the intestine for a 
short distance, forming the frrena or retinacula of the valve. The left end of 
this aperture is rounded; the right end is narrow and pointed. 

Each segment of the valve is formed of a reduplication of the mucous mem¬ 
brane, and of the circular muscular fibres of the intestine, the longitudinal fibres 
and peritoneum being continued uninterruptedly across from one intestine to the 
other. \\ hen these are divided or removed, the ileum may he drawn outwards, 
ami all traces of the valve will be lost, the ileum appearing to open into the large 
intestine by a funnel-shaped orifice of large size. 

The surface oi each segment of the valve directed towards the ileum is covered 
with villi, and presents the characteristic structure of the mucous membrane of 
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tlic small intestine; whilst that turned towards the large intestine is destitute of 
villi, and marked with the orifices of the numerous tuhuli peculiar to this mem¬ 
brane. These differences in structure continue as far as the free margin of the 
valve. ° 

When the caecum is distended, the margins of the opening are approximated, so 
as to prevent any reflux into the ileum. 

The Colon is divided into four parts, the ascending, transverse, and descending, 
and the sigmoid flexure. 

The ascending colon is smaller than the caecum. It passes upwards from the 
right iliac fossa, to the under surface of the liver, on the right of the gall¬ 
bladder, where it bends abruptly inwards to the left, forming the hepatic flexure. 
Ii is retained in position to the wall of the abdomen by the peritoneum, which 
covers its anterior surface and sides, its posterior surface being connected by 
loose areolar tissue with the Quadratus lumborutu and right kidney; sometimes the 
peritoneum almost completely invests it, and forms a distinct but narrow meso¬ 
colon. It is in relation, in front, with the convolutions of the ileum and the 
abdominal parietes; behind, it lies on the Quadratus lumborum muscle, and rMit 
kidney. ° 

I'he transverse colon , the longest part of the large intestine, passes transversely 
from right to left across the abdomen, opposite the confines of the epigastric and 
umbilical zones, into the left hypochondriac region, where it curves downwards 
beneath the lower end of the spleen, forming its splenic flexure. In its course it 
describes an arch, the concavity of which is directed backwards towards the ver¬ 
tebral column; hence the name, transverse arch of the colon. This is the most 
movable part of the colon, being completely invested by peritoneum and connected 
to the spine behind bv a large and wide duplicature of this membrane, the trans¬ 
verse mesocolon. It is in relation, by its upper surface, with the liver and gall¬ 
bladder, the great curvature of the stomach, and the lower end of the spleen: by 
its under surface, with the small intestines; by its anterior surface, with the ante¬ 
rior layers of the great omentum and the abdominal parietes; by its posterior 
surface with the transverse mesocolon. 

The descending colon passes almost vertically downwards through the left 
hypochondriac and lumbar regions to the left iliac fossa, where it terminates in 
the sigmoid flexure. It is retained in position by the peritoneum, which covers 
its anterior surface and sides, its posterior surface being connected by areolar 
tissue with the left crus of the diaphragm, the left kidney, and the Quadratus 
lumborum. It is smaller in calibre and more deeply placed than the ascending 
colon. 

The sigmoid flexure is the narrowest part of the colon; it is situated in the left 
iliac fossa, commencing at the termination of the descending colon, at the margin 
of the crest of the ilium, and terminating in the rectum, opposite the left sacro¬ 
iliac symphysis. It curves in the first place upwards, and then descends vertically, 
and to one or the other side like the letter/, and hence its name; and is retained 
in its place by a loose fold of peritoneum, the iliac mesocolon. It is in relation, 
in front, with the small intestines and abdominal parietes; behind, with the iliac 
fossa. 

The Rectum is the terminal part of the large intestine, and extends from the 
sigmoid flexure to the anus; it varies in length from six to eight inches, and has 
received its name from being somewhat less flex nous than any other part of the 
intestinal canal. It commences opposite the left sacro-iliac symphysis, passes 
obliquely downwards from left to right to the middle of the sacrum, forming a 
gentle curve to the right side. Regaining the middle line, it descends in front of 
the lower part of the sacrum and coccyx, and near the extremity of the latter 
hone inclines backwards to terminate at the anus, being curved both in the lateral 
and antero-posterior directions. The rectum is, therefore, not straight, the upper 
part being directed obliquely from the left side to the median line, the middle 
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portion being curved in the direction of the hollow of the sacrum and coccyx, the 
lower portion presenting a short curve in the opposite direction. The rectum is 
cylindrical, not sacculated like the rest of the large intestine; it is narrower at its 
upper part than the sigmoid flexure, gradually increases in size as it descends, 
and immediately above the anus presents a considerable dilatation, capable of 
acquiring an enormous size. The rectum is divided into three portions, upper, 
middle, and lower. 

The upper portion , which includes about half the length of the tube, extends 
obliquely from the left sacro-iliae symphysis to the centre of the third piece of the 
sacrum. It is almost completely surrounded by peritoneum, and connected to the 
sacrum behind by a duplicating of this membrane, the mesoreetum. It is in 
relation behind with the Pyriform is muscle, the sacral plexus of nerves, and the 
branches of the internal iliac artery of the left side, which separate it from the 
sacrum and sacro-iliac symphysis; in front, it is separated, in the male, from the 
posterior surface of the bladder; in the female, from the posterior surface of the 
uterus and its appendages, by some convolutions of the small intestine. 

The middle portion of the rectum is about three inches in length, and extends 
as far as the tip of the coccyx. It is closely connected to the concavity of the 
sacrum, and covered by peritoneum only on the upper part of its anterior surface. 
It is in relation, in front, with the triangular portion of the base of the bladder, 
the vesiculse seminales, and vasa deferentia; more anteriorly, with the under 
surface of the prostate. In the female, it is adherent to the posterior wall of the 
vagina. 

The third portion is about an inch in length; it curves backwards at the fore 
part of the prostate gland, and terminates at the anus. This portion of the intes¬ 
tine receives no peritoneal covering. It is invested by the Internal sphincter, 
supported by the Lcvatores ani muscle, and surrounded at its termination by the 
External sphincter. In the male, it is separated from the membranous portion 
and bulb of the urethra by a triangular space; and, in the female, a similar space 
intervenes between it and the vagina. This space forms by its base the peri- 
nseum. 

Structure of the Large Intestine. The large intestine has four coats, serous, mus¬ 
cular, cellular, and mucous. 

The serous coat is derived from the peritoneum, and invests the different por¬ 
tions of the large intestine to a variable extent. The caecum is covered only on 
its anterior surface and sides; more rarely it receives a complete investment, ami 
is held in its position by a duplicating, the mesocsecum. The ascending and 
descending colon are usually covered only in front. The transverse colon is com¬ 
pletely invested, excepting at the points corresponding to the attachment of the 
great omentum and transverse mesocolon. The sigmoid flexure is also completely 
surrounded, excepting at the point corresponding to the attachment of the iliac meso¬ 
colon. The upper part of the rectum is completely invested by the peritoneum; 
the upper portion is covered only on its anterior surface; and the lower third is 
entirely devoid of any serous investment. 

The muscular coat consists of an external longitudinal and an internal circular 
layer of muscular fibres. 

The longitudinal fibres are found as a uniform layer over the whole surface of 
the large intestine. In the caecum and colon, they are especially collected into 
three flat longitudinal bands, each being about half an inch in width. These 
bands commence at the attachment of the appendix vermiformis to the caecum: 
one, the posterior, is placed along the attached border of the intestine; the ante¬ 
rior band, the largest, becomes inferior along the arch of the colon, where it cor¬ 
responds to the attachment of the great omentum, but is in front in the ascending 
and descending colon and sigmoid flexure; the third, or lateral band, is found on 
the inner side of the ascending and descending colon, and on the under border of 
the transverse colon. These bands are nearly one-half shorter than the other 
parts of the intestine, and serve to produce those sacculi characteristic of the 
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ccccum and colon; accordingly, when they are dissected off, the tube can be 
lengthened, and its sacculated character becomes lost. In the sigmoid flexure, 
the longitudinal fibres become more scattered, and upon its lower part, as well as 
around the rectum, they spread out and form a thick uniform layer. 

The circular fibre* form a thin layer over the ctecum and colon, being espe¬ 
cially accumulated in the intervals between the sacculi; in the rectum, they form 
a thick layer, especially at its lower end, where they become numerous, and form 
the Internal sphincter. 

The cellular coat connects closely together the muscular and mucous layers. 

The mucous membrane , in the caecum and colon, is pale, and of a grayish 
or pale yellow color. It is quite smooth, destitute of villi, and raised into 
numerous crescentic folds, which correspond to the intervals between the sacculi. 
In the rectum, it is thicker, of a darker color, more vascular, and connected 
loosely to the muscular coat, as in the oesophagus. In its contracted state, the 
lower part of the rectum is thrown into a number of longitudinal folds, similar to 
those in the oesophagus, the larger of which have been called by Morgagni, the 
columns of the rectum. Besides these, the mucous membrane forms three pro¬ 
minent valvular folds, specially described by Mr. Houston. They are all directed 
obliquely; one is situated near the commencement of the rectum, ou the right 
side; another extends inwards from the side of the tube opposite the middle of 
the sacrum; and the third projects backwards from the fore part of the rectum, 
opposite the prostate gland; these folds become effaced when the canal is dis¬ 
tended. The mucous membrane of the large intestine presents for examination: 
epithelium, simple follicles, and solitary glands. 


Fig. 317.—Minute Structure of Large Intestine. 

Ap*rtnre x 



The epithelium is of the columnar kind. 

The simple follicles arc minute tubular prolongations of the mucous membrane, 
arranged perpendicularly, side by side, over its entire surface ; they are longer, 
more numerous, and placed in much closer apposition than those of the small 
intestine; and they open by minute rounded orifices upon the surface, giving it a 
cribriform appearance. 

The solitary glands in the large intestine are most abundant in the caecum 
and appendix vermiformis, being irregularly scattered over the rest of the intes¬ 
tine; they are small, prominent, circular bodies, of a whitish color, perforated 
upon the central part of their free surface by a minute orifice. 


The Liver 


The liver is a glandular organ of large size, intended for the secretion of the 
bile. It is situated in the right hypochondriac region, and extends across the 
epigastrium into the left hypochondriuin. It is the largest gland in the body, 
weighing from three to four pounds (from fifty to sixty ounces avoirdupois). It 
measures, in its transverse diameter, from ten to twelve inches; from six to seven 
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in its antero-posterior; and is about three inches thick at the back part of the 
right lobe, which is the thickest part. 

Its upper surface is convex, directed upwards and forwards, smooth, covered 
by peritoneum, and is in relation with the under surface of the Diaphragm ; and 
below, to a small extent, with the abdominal parietes. This surface is divided 
into two unequal lobes, the right and left, by a ibid of peritoneum, the suspensory 
or broad ligament. 

Its under surface is concave, directed downwards and backwards, and in rela¬ 
tion with the stomach and duodenum, the hepatic flexure of the colon, and the 
right kidney and suprarenal capsule. This surface is divided, by a longitudinal 
fissure, into a right and left lobe. 

The posterior border is rounded and broad, and connected to the Diaphragm by 
the coronary ligament; it is in relation with the aorta, the vena cava, and the 
crura of the Diaphragm. 

The anterior border is thin and sharp, and marked, opposite the attachment of 
the broad ligament, by a deep notch. In adult males, this border usually corre¬ 
sponds with the margin of the ribs ; but in women and children, it projects Usually 
below this point. 

The right extremity of the liver is thick and rounded ; whilst the left is thin 
and flattened. 

Changes of Position. The student should make himself acquainted with the different 
circumstances under which the liver changes its position, as they are of importance as a 
guide in determining the existence of enlargement, or other diseases of that organ. 

Its position varies according to the posture of the body; in the upright and sitting 
postures, its lower border may be felt beneath the edges of the ribs; in the recumbent 
posture, it usually recedes beneath the ribs. 

Its position varies with the ascent or descent of the Diaphragm. In a deep inspiration, 
the liver descends below the ribs; in expiration, it is raised to its ordinary level. Again, 
in emphysema, where the lungs are distended, and the Diaphragm descends very low, the 
liver is pushed down ; but in some other diseases, as phthisis, where the Diaphragm is 
much arched, the liver rises very high up. 

Pressure from without, as in tight lacing, by compressing the lower part of the chest, 
displaces the liver considerably, its anterior edge often extending as low as the crest of 
the ilium ; and its convex surface is often, at the same time, deeply indented from pressure 
of the ribs. 

Its position varies greatly, according to the greater or less distension of the sto¬ 
mach and intestines.' A\ hen the intestines arc empty, the liver descends in the abdomen; 
but when they are distended, it is pushed upwards Its relations with surrounding organs 
may also be changed by the growth of tumors, or from collections of fluid in the thoracic 
or abdominal cavities. 


Lu; aments. 1 he ligaments of the liver (Fig. 318) are five in number: four 
being formed of folds o( peritoneum ; the fifth, the ligamentum teres , is a round, 
fibrous cord, resulting from the obliteration of the umbilical vein. The ligaments 
are the longitudinal, two lateral, coronary, and round. 

llie Longitudinal Ligament (broad, falciform, or suspensory ligament) is a 
broad and thin antero-posterior peritoneal fold, falciform in shape, its base being 
directed forwards, its apex backwards. It is attached by one margin to the 
under surface of the Diaphragm, and the posterior surface of the sheath of the 
right Rectus muscle as low down as the umbilicus; by its hepatic margin, it 
extends from the notch on the anterior margin of the liver, as far back as its 
posterior border. It consists of two layers of peritoneum closely united together. 
Its anterior free margin contains between its layers the round ligament. 

The Lateral Ligaments , two in number, right and left, are triangular in shape. 
I hey aie foimcd of two layers of peritoneum united, and extend from the sides 
ol the Diaphragm to the adjacent margins of the posterior border of the liver. 
1 lie left is the longer of the two, and lies in front of the oesophageal opening in 
the Djaphragm ; the right lies in front of the inferior vena cava. 

he Coronary Ligament connects the posterior border of the liver to the 
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Diaphragm. It is formed by the reflection of the peritoneum from the Diaphragm 
on to the upper and lower margins of the posterior border of the organ. The 


Fig. 318.—The Liver. Upper Surface. 



coronary ligament consists of two layers, which are continuous on each side with 
the lateral ligaments; and in front, with the longitudinal ligament. Between the 
layers, a large oval interspace is left uncovered by peritoneum, and connected to 
the Diaphragm by firm areolar tissue. This space is subdivided, near its left 
extremity, into two parts by a deep notch (sometimes a canal), which lodges the 
inferior vena cava, and into which open the hepatic veins. 

The Round Ligament is a fibrous cord, resulting from the obliteration of the 
umbilical vein. It ascends from the umbilicus in the anterior free margin of the 
longitudinal ligament to the notch in the anterior border of the liver, from which 
it may be traced along the longitudinal fissure on the under surface of the liver, 
as far back as the inferior vena cava. 

Fissures. Five fissures are seen upon the under surface of the liver, which 
serve to divide it into five lobes. They are the longitudinal fissure, the fissure of 
the ductus venosus, the transverse fissure, the fissure for the gall-bladder, and the 
fissure for the vena cava. 

The Longitudinal Fissure is a deep groove which extends from the notch on 
the anterior margin of the liver, to the posterior border of the organ. It sepa¬ 
rates the right and left lobes; the transverse fissure joins it, at right angles, about 
one-third from its posterior extremity, and divides it into two parts. The ante¬ 
rior half is called the umbilical fissure: it is deeper than the posterior part, and 
lodges the umbilical vein in the foetus, or its fibrous cord (the round ligament) in 
the adult. This fissure is often partially bridged over by a prolongation of the 
hepatic substance, the pons hepatis. 

The Fissure of the Ductus Venosus is the back part of the longitudinal 
fissure; it is shorter and shallower than the anterior portion. It lodges in the 
foetus the ductus venosus, and in the adult a slender fibrous cord, the obliterated 
remains of that vessel. 

The Transverse or Portal Fissure is a short but deep fissure, about two 
inches in length, extending transversely across the under surface of the right 
lobe, nearer to its posterior than its anterior border. It joins, nearly at right 
angles, with the longitudinal fissure. By the older anatomists, this fissure was 
considered the gateway (porta) of the liver; hence the large vein which enters 
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at this point was called the portal vain . Besides this vein, the fissure transmits 
the hepatic artery and nerves, and the hepatic duct and lymphatics. At their 


Fig. 319.—The Liver. Under Surface. 



entrance into the fissure, the hepatic duct lies to the right, the hepatic artery to 
the left, and most posteriorly the portal vein. 

The Fissure for the Gall-bladder (fossa cystidis fellece) is a shallow, oblong 
fossa, placed on the under surface of the right lobe, parallel with the longitudinal 
fissure. It extends from the anterior free margin of the liver, which is occa¬ 
sionally notched for its reception, to near the right extremity of the transverse 
fissure. 

The fissure for the I ena Cava is a short deep fissure, occasionally a com¬ 
plete canal, which extends obliquely upwards from a little behind the right 
extremity of the transverse fissure, to the posterior border of the organ, where it 
joins the fissure for the ductus venosus. On slitting open the inferior vena cava 
which is contained in it, a deep fossa is seen, at the bottom of which the hepatic 
vein$ communicate with this vessel. This fissure is separated from the transverse 
fissure by the lobus caudatus; and from the longitudinal fissure by the lobus 
Spigelii. 

Lobes. Ihe lobes of the liver, like the ligaments and fissures, are also five in 
number: the right lobe, the left lobe, the lobus quadratus, the lobus Spigelii, and 
the lobus caudatus. v 6 

1 he right lobe is much larger than the left; the proportion between them being 
as six to one. It occupies the right hypochondrium, and is separated from the left 
lo >e, on its upper surface, by the longitudinal ligament; on its under surface, by 
the longitudinal fissure; and in front, by a deep notch. It is of a quadrilateral 
fonn, its under surface being marked by three fissures: the'transverse fissure, 
the fissure for the gall-bladder, and the fissure for the inferior vena cava; and by 
t'' 0 shallow impressions, one in front (impressio coliea ), for the hepatic flexure of 
the colon ; and one behind (impressio renal is), for the right kidney and supra 
renal capsule. 

Ihe left lobe is smaller and more flattened than the right. It is situated in the 
cpiga.Miie and left hypochondriac regions, sometimes extending as far as the upper 
>oidei of the spleen. Its upper surface is convex ; its under concave surface rests 
upon the front of the stomach; and its posterior border is in relation with the 
cardiac orifice of the stomach. 
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The Lobus Quadratic or square lobe, is situated on the under surface of the 
right lobe, bounded in front by the free margin of the liver; behind, by the trans¬ 
verse fissure; on the right, by the fissure for the gall-bladder; and, on the left, by 
the umbilical fissure. 

The Lobus Spigelii projects from the back part of the under surface of the 
right lobe. It is bounded in front, by the transverse fissure ; on the right, by 
the fissure for the vena cava ; and, on the left, by the fissure for the ductus 
venosus. 

The Lobus Cauda tits , or tailed lobe, is a small elevation of the hepatic sub¬ 
stance, extending obliquely ‘outwards, from the base of the lobus Spigelii, to the 
under surface of the right lobe. It separates the right extremity of the trans¬ 
verse fissure from the commencement of the fissure for the inferior cava. 

Vessels. The vessels connected with the liver are also five in number: they 
are the hepatic artery, the portal vein, the hepatic vein, the hepatic duct, and 
lymphatics. 

The Hepatic Artery , Portal Vein , and Hepatic Duct , accompanied by numerous 
lymphatic vessels and nerves, ascend to the transverse fissure, between the layers 
of the gastro-hepatic omentum ; the hepatic duct lying to the right, the hepatic 
artery to the left, and the portal vein behind and between the other two. They 
are enveloped in a loose areolar tissue, the capsule of Glisson, which accompanies 
the vessels in their course through the portal canals, which are hollowed out of 
the interior of the organ. 

The Hepatic Veins convey the blood from the liver. They commence at the 
circumference of the organ, and proceed towards the deep fossa in its posterior 
border, where they terminate by two large, and several smaller branches, in the 
inferior vena cava. 

The hepatic veins have no cellular investment ; consequently their parietes are 
adherent to the walls of the canal through which they run : so that, on a section 
of the organ, these veins remain widely open and solitary, and may be easily dis¬ 
tinguished from the branches of the portal vein, which are more or less collapsed, 
and always accompanied by an artery and duct. 

The Lymphatics are large and numerous, consisting of a deep and superficial 
set. They have already been described. 

Nerves' The nerves" of the liver are derived from the hepatic plexus of the 
sympathetic, from the pneumogastric nerves, especially the left, and from the 
right phrenic. 

Structure. The substance of the liver is composed of lobules, held together by 
an extremely tine areolar tissue, of the ramifications ot the portal vein, hepatic 
duct, hepatic artery, hepatic veins, lymphatics, and nerves; the whole being in¬ 
vested by a fibrous and a serous coat. 

The serous coat is derived from the peritoneum, and invests the entire surface 
of the organ, excepting at the point corresponding to the attachment of its various 
ligaments, and at the bottom of the different fissures, where it is deficient. It is 
intimately adherent to the fibrous coat. 

The fibrous coat lies beneath the serous investment, and covers the entire 
surface of the organ. It is difficult of demonstration, excepting wheie the seious 
coat is deficient." At the transverse fissure, it is continuous with the capsule of 
Glisson ; and, on the surface of the organ, with the areolar tissue separating the 
lobules. 

The Lobules form the chief mass of the hepatic substance : they may be seen 
either on the surface of the organ, or by making a section through the gland. 
They are small granular bodies, about the size of a millet-seed, measuring from 
one-twentieth tunne-tciith of an inch in diameter. When divided longitudinally, 
they have a foliated margin, and, if transversely, a polygonal outline. I he bases 
of "the lobules arc clustered round the smallest branches (snblobular) ot the 
hepatic veins, to which each is connected by means oi a small.branch, winch 
issues from the centre of each lobule (intralobular). The remaining part of the 
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surface of each lobule is imperfectly isolated from the surrounding lobules, by a 
thin stratum of areolar tissue, or by the smaller vessels and ducts. 

If one of the hepatic veins be laid 
open, the bases of the lobules may he 
seen through the thin wall of the vein, 
on which they rest, arranged in the form 
of a tessellated pavement, the centre of 
each polygonal space presenting a mi¬ 
nute aperture, the mouth of a sublobular 
vein. 

Each lobule is composed of a mass of 
cells; of a plexus of biliary ducts; of a 
venous plexus, formed by branches of 
the portal vein ; of a branch of an he¬ 
patic vein (intralobular); of minute 
arteries; and probably, of nerves and 
lymphatics. 

The hepatic cells form the chief mass 
of the substance of a lobule, and lie in 
the interspaces of the capillary plexus, 
being probably contained in a tubular 
network, which forms the origin of the 
biliary duets. The smallest branches of 
the vena portae pass between the lobules, 
around which they form a plexus, the 
interlobular. Branches from this plexus 
enter the lobules, and form a network in 
its circumference. The radicles of the 
portal vein communicate with those of 
the hepatic vein, which occupy the centre of the lobule; and the latter converge 
to form the interlobular vein, which issues from the base of the lobule, and joins 
the hepatic vein. r l he portal vein carries the blood to the liver from which the 
bile is secreted ; the hepatic vein carries from the liver the superfluous blood; and 
the bile duct carries from the liver the bile secreted by the hepatic ceils. 

The Hepatic Cells form the chief mass of each lobule: they are of a more or 
less spheroidal form ; but may be rounded, flattened, or many-sided, from mutual 
compression. J hey vary in size from the jooidh to the soo^th of an inch in 
diameter, and contain a distinct nucleus in the interior, or even sometimes two. 
In the nucleus is a highly refracting nucleolus, with granules. The cell-contents 
are viscid, and contain yellow particles, the coloring matter of the bile, and oil 
globules. 1 he cells adhere together by their surfaces, so as to form rows, which 
radiate from the centre towards the circumference of the lobule. These cells are 
the chief agents in the secretion of the bile ; and, according to the extensive 
researches ol Dr. Beale, lie in a tubular network, which forms the origin of the 
ducts. 

Lilian/ Ducts. The precise mode of origin of the biliary ducts is uncertain. 
Mr. Kiernan s original view, confirmed as it is by the researches of Dr. Beale, 
shows that the duets commence within the lobules, in a plexiform network (lobular 
biliary plexus), in which the hepatic cells lie. The lobular ducts, on leaving the 
lobules, form a plexus (interlobular) between the lobules; and the interlobular 
branches unite into vaginal branches, which lie in the portal canals, with branches 
of the portal vein and hepatic duct. The ducts finally join into two large trunks, 
which leave the liver at the transverse fissure. 

1 lie / ortal f em. on entering the liver at the transverse fissure, divides into 
primary branches, which are contained in the portal canals, together with branches 
of the hepatic artery and duct, and the nerves and lymphatics. In the larger 
portal canals, the vessels are separated from the parietes, and joined to each other 
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II. (.onpitudinnl section of an hepatic vein; a, por¬ 
tion of the cnnrtl, from which the vein lias been 
removed; ft, orifices of ultimate twigs oi the vein 
(ruldoliubu ). Miuuted in the centre ol the lobules. 
Alter Kiernnn. 
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Longitudinal section of a small pnrtnl vein and 
canal, after Kienian. a. Portions of tin* canal, 
from which th>* vein has hern removed; f*. siile 
of the portal vein in contact with the canal; e, 
the side of the vein which is separated from the 
canal by the hepatic artery tn d duct, with areo¬ 
lar tissue (C»Iis^ott’s capsule): il internal sur¬ 
face of the portal vein, through which are seen 
the outlines of the lobules mid the openings of 
the interlobular vein*: /, vaginal veins of 
Kiernan; y, hepatic artery ; /i, hepatic duct. 


by a loose cellular web, the capsule of Glisson. The veins, as they lie in the portal 
canals, give off vaginal branches, which form a plexus (vaginal plexus) in 
(Bisson's capsule. From this plexus, 
and from the portal vein itself, small 
branches are given off, which pass be¬ 
tween the lobules (interlobular veins); 
these cover the entire surface of the 
lobules, excepting their bases. The 
lobular branches are derived from the 
interlobular veins; they penetrate into 
the lobule, and form a capillary plexus 
within them. From this plexus the in¬ 
tralobular vein arises. 

The llcpatw Artery enters the liver at 
the transverse fissure, with the portal 
vein and hepatic duct, and ramifies with 
these vessels through the portal canals. 

It gives off vaginal branches, which 
ramify in the capsule of Glisson; and 
other branches which are distributed to 
the coats of the venae portae and hepatic 
duct. From the vaginal plexus, inter¬ 
lobular branches are given oft*, which 
ramify through the interlobular fissures, 
a few branches being distributed to the 
lobules. Kiernan supposes that the 
branches of the hepatic artery terminate 
in a capillary plexus which communicates 
with the branches of the vena portae. 

The Hepatic Veins commence in the interior of each 
branches of which converge to form the intralobular vein. 

The intralobular vein passes through 
the centre of the lobule, and leaves it at 
the base to terminate in a sublobular 
vein. 

The sublob ular veins unite with neigh¬ 
boring branches to form larger veins, 
and they join to form the large hepa¬ 
tic trunks, which terminate in the vena 
cava. 

Gall-Bladder. 

The gall-bladder is the reservoir for 
the bile ; it is a conical or pear-shaped 
membranous sac, lodged in a fossa on 
the under surface of the right lobe of the 
liver, and extending from near the right 
extremity of the transverse fissure to (he 
anterior free margin of the organ. It is 
about four inches in length, one inch in 
breadth at its widest part, and holds 

from eight to ten drachms. It is divided # 

into a fundus, body, and neck. The fundus, or broad extremity, is dnected 
downwards, forwards, and to the right, and occasionally projects from the anteiioi 
border of the liver; the body and neck are directed upwards and backwards to the 
left. The f*all-bladder is held in its position by the peritoneum, which, in the 


lobule by a plexus, the 


Fig. :m. 



A transverse ncciion of a fonnll portal canal anil its 
after Ki *rm»n. 1, Port at vein: 2 mter- 
loluil.tr lirnnche*; 3, lira tie In** of the vein, termed 
by Mr. Kiernun, vagimil, also civiinr off inter- 
lobular brunches} 4, hepatic duct; 5, hepatic 
artery. 
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majority of cases, passes over its under surface, but it occasionally invests it, and 
is connected to the liver by a kind of mesentery. 

Relations. 'flic body of the gall-bladder is in relation by its upper surface .with 
the liver, to which it is connected by areolar tissue and vessels ; by its under sur¬ 
face, with the first portion of the duodenum, occasionally the pyloric end of the 
stomach, and the hepatic flexure of the colon. The/imtfw* is completely invested 
by peritoneum ; it is in relation, in front, with the abdominal parietes, imme¬ 
diately below the tenth costal cartilage; behind, with the transverse arch of the 
colon. The neck is narrow, and curved upon itself like the italic letter f; at its 
point of connection with the body and with the cystic duct, it presents a well- 
marked constriction. 


When the gall-bladder is distended with bile or calculi, the fundus may be felt through 
the abdominal parietes, especially in an emaciated subject; the relation of tins sac will also 
serve to explain the occasional occurrence of abdominal biliary fistnbe, through which biliary 
calculi may pass out, and of the passage of calculi from the gall-bladder into the stomach 
duodenum, or colon, which occasionally happens. 

Structure. The gall-bladder consists of three coats, serous, fibrous and muscular 
and mucous. 

'flic external or serous coat is derived from the peritoneum ; it completely in¬ 
vests the fundus, but covers the body and neck only on their under surface. 

The middle or fibrous coat is a thin but strong ‘fibrous layer, which forms the 
framework of the sac, consisting of dense fibres which interlace in all directions. 
Plain muscular fibres are also found in this coat, disposed chiefly in a longitudinal 
direction, a few running transversely. 

The internal or mucous coat is loosely connected with the fibrous layer. It is 
generally tinged of a yellowish-brown color, and is everywhere elevated into 
minute rugae, by the union of which numerous meshes are formed; the depressed 
intervening space having a polygonal outline. The meshes are smaller at the 
tundus and neck, being most developed about the centre of the sac 

Opposite each curve of the neck of the gall-bladder, the mucous membrane pro¬ 
jects inwards so as to form a large valvular fold. The mucous membrane is 
covered by columnar epithelium, and secretes an abundance of thick viscid mucus; 
it is continuous through the hepatic duct with the mucous membrane lining the 
ducts of the liver, and through the ductus communis cholcdochus with the mucous 
membrane of the alimentary canal. 

choledo/buf^ DUCtS aiC tUe hepatic ’ the c J' stic » and the ductus communis 

The Hepatic Duct is formed of two trunks of nearly equal size, which issue 
fiom the In ei at the transverse fissure, one from the right and one from the left 
lobe; these mute, and pass downwards and to the right for about an inch and a 

duet J “ n aCUte al ‘« le " lth the c )* tic to form the common choledoch 

The Cystic Duct , the smallest of the three biliary ducts, is about an inch in 
,1 d ‘r - °ST e, y d ! ,wn ; val<Is and to the left from the neck of the gall- 
i , tm b , t J0 "‘ S ,' C ‘-' |m , nc du * t t0 fonu the common duet. It lies in the 
E^Sra “ 111 !° nt of ,. t ! e ve . na .cava, the cystic artery lying toils 

crpsf-VntV f n 'f nU>U fl me ! n >ran< j its interior is thrown into a series of 

r nl-ir l<,ln , n< j. () twelve in number, which project into the duct in 

S ^ 10 ' 1 - a " (1 are directed obliquely round the tube, presenting much the 
wt l H t ;l , mUOU r sjnral valve. They exist only in the human subject, 
so as t,, h wivo to ': aS ?'"■ < ISten,k ' d ; ,he niterspaces between the folds arc dilated, 

exerc^rv door 7TJ7* ? hol f ocf ™’ largest of the three, is the common 
of the li iin -r f IL ' n a,l< gall-bladder. It is about three inches in length, 
of the diameter of a goose-quill, and formed by the junction of the cystie and 
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hepatic ducts. It descends along the right border of the lesser omentum, behind 
the first portion of the duodenum, in front of the vena portae, and to the right of 
the hepatic artery; it then passes between the pancreas and descending portion of 
the duodenum, and running for a short distance along the right side of tin* pan¬ 
creatic duct, near its termination, passes with it obliquely between the mucous and 
muscular coats, the two opening by a common orifice upon the summit of a papilla, 
situated at the inner side of the descending portion of the duodenum, a little 
below its middle. 

Structure. The coats of the biliary ducts are composed of an external or fibrous 
and an internal or mucous layer. The fibrous coat is composed of a strong areolar 
fibrous tissue. The mucous coat is continuous with the lining membrane of the 
hepatic ducts and gall-bladder, and also with that of the duodenum. It is provided 
with numerous glands, the orifices of which are scattered irregularly in the larger 
duets, but in the smaller hepatic ducts are disposed in two longitudinal rows, one on 
each side of the vessel. These glands are of two kinds. Some are ramified tubes, 
which occasionally anastomose, and from the sides of which saccular dilatations 
are given off; others arc small clustered cellular glands, which open either sepa¬ 
rately into the hepatic duct, or into the ducts of the tubular glands. 

Tiie Pancreas. 

Dissection. The pancreas may be exposed for dissection in three different ways : 1. By 
raising the liver, drawing down the stomach, and tearing through the gastro-bepatic omen¬ 
tum. 2. By raising the stomach, the arch of the colon, and great omentum upwards, and 
then dividing the inferior layer of the transverse mesocolon, 3. By dividing the two layers 
of peritoneum, which descend from the great curvature of the stomach to form the great 
omentum ; turning this organ upwards, and then cutting through the ascending layer of the 
transverse mesocolon. 

The Pancreas ('xav-xpias, all flesh) is a conglomerate gland, analogous in its 
structure to the salivary glands. In shape, it is transversely oblong, flattened 
from before backwards, ami bears some slight resemblance to a hammer, its right 
extremity being broad, and presenting a sort of angular bend from above down¬ 
wards, called the head; its left extremity gradually tapers to form the tail, the 
intermediate portion being called the body. It is situated transversely across the 
posterior wall of the abdomen, at the back of the epigastric and both hypochon¬ 
driac regions. Its length varies from six to eight inches, its breadth an inch and 
a half, and its thickness from half an inch to an inch, being thicker at its right 
extremity and along its upper border. Its weight varies from two to three and a 
half ounces, but it may reach six ounces. 

The right extremity or head of the pancreas (Fig. 323) is curved upon itself 
from above downwards, and is embraced by the concavity of the duodenum. 1 he 
common bile duct descends behind, between the duodenum and pancreas; and the 
pancreatico-duodenal artery descends in front between the same parts. L pon its 
posterior part is a lobular fold of the gland, which passes transversely to the left, 
behind the superior mesenteric vessels, forming the posterior part of the canal, in 
which they are contained. It is sometimes detached from the rest of the gland, 
and is called the lesser pancreas . 

The lesser end or tail of the pancreas is narrow; it extends to the left as far 
as the spleen, and is placed over the left kidney and suprarenal capsule. 

The body of the .pancreas is convex in front, and covered by the ascending 
layer of the transverse mesocolon and the posterior surface oi the stomach. 

The posterior surface is concave, and has the following structures interposed 
between it and the first lumbar vertebra: 1 lie superior mesenteric artery and 
vein, and commencement of the vena portae, the vena cava, the aorta, the left 
kidney, suprarenal capsule, and corresponding renal vessels. 

The upper border is thick, and has resting upon it, near its centre, the coeliac 
axis; the splenic artery and vein are lodged in a deep groove or canal in this 
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border; and to tlic right, the first part of the duodenum and the hepatic artery 
arc in relation with it. 

The lower border , thinner than the upper, is separated from the transverse 
portion of the duodenum by the superior mesenteric artery and vein ; to the left 
of this the inferior mesenteric vein ascends behind it to join the splenic vein. 

The Pancreatic Duct , called the canal of Wirmng from its discoverer, extends 
transversely from left to right through the substance of the pancreas, nearer to its 
lower than its upper border, and lying nearer its anterior than its posterior sur¬ 
face. In order to expose it, the superficial portion of the gland must be removed. 
It commences by an orifice common to it and the ductus communis choledochus 
upon the summit of an elevated papilla, situated at the inner side of the descending 


Fig. 323.—The Pancreas and its Relations. 



portion of the duodenum, a little below its middle. Passing very obliquely 
through the mucous and muscular coats, it separates itself from the common 
choledoch duct, and, ascending slightly, runs from right to left through the middle 
ot the gland, giving off numerous branches, which pass to be distributed to its 
separate lobules. 

Sometimes the pancreatic and common choledoch ducts open separately into the 
duodenum. The excretory duct of the lesser pancreas is called the ductus pun - 
creations minor: it opens into the main duct near the duodenum, and sometimes 
separately into that intestine, at a distance of an inch or more from the termina¬ 
tion of the principal duct. 

1 Ik* pancreatic duct, near the duodenum, is about the size of an ordinary quill; 
its walls are thin, consisting of two coats, an external fibrous and an internal 
mucous: the latter is thin, smooth, and furnished, near its termination, with a few 
scattered follicles. 

Sometimes the pancreatic duct is double, up to its point of entrance into the 
duodenum. 

In structure, the pancreas resembles that of the salivary glands; but it is looser 
and softer in its texture. 

lhc arteries of the pancreas are derived from the splenic, the pancreatico¬ 
duodenal blanch of the hepatic, and the superior mesenteric. 
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Its veins open into the splenic and superior mesenteric veins. 

Its lymphatics terminate in the lumbar glands. 

The nerves are filaments from the splenic plexus. 

The Spleen. 

The spleen is usually classified together with the thyroid, suprarenal glands, 
and thymus, as one of the ductless glands, from its possessing no excretory duct. 
It is of an oblong flattened form, soft, of very brittle consistence, highly vascular, 
of a dark bluish-red color, and situated in the left hypochondriac region, em¬ 
bracing the cardiac end of the stomach. It is invested by peritoneum, and 
connected with the stomach by the gastro-splenic omentum. 

Relations . Its external surface is convex, smooth, and in relation with the 
under surface of the Diaphragm, which separates it from the ninth, tenth, and 
eleventh ribs of the left side. 

The internal surface is slightly concave, and divided by a vertical fissure, the 
hihtSn into stn anterior or larger, and a posterior or smaller portion. The lulus is 
pierced by several large, irregular apertures, for the entrance and exit of vessels 
and nerves. At the margins of the hi 1 us, the two layers of the peritoneum are 
reflected from the surface of the organ on to the cardiac end of the stomach, 
forming the gastro-splenic omentum, which contains between its layers the splenic 
vessels and nerves, and the vasa brevia. The internal surface is in relation, in 
front, with the great end of the stomach; below, with the tail of the pancreas; 
and behind, with the left crus of the Diaphragm and corresponding suprarenal 
capsule. 

Its upper end , thick and rounded, is in relation with the Diaphragm, to which 
it is connected by a fold of peritoneum, the suspensory ligament. 

Its lower end is pointed; it is in relation with the left extremity of the trans¬ 
verse arch of the colon. 

Its anterior wary in is free, rounded, and often notched, especially below. 

Its posterior margin is rounded, and lies in relation with the left kidney, to 
which it is connected by loose areolar tissue. 

The spleen is held in its position by two folds of peritoneum; one, the gastro- 
splenic omentum , connects it with the stomach; and the other, the suspensory 
ligament , with the under surface of the Diaphragm. 

The size and weight of the spleen arc liable to very extreme variations at 
different periods of life, in different individuals, and in the same individual, under 
different conditions. In the adult , in whom it attains its greatest size, it is usually 
about five inches in length, three or four inches in breadth, and an inch or an inch 
and a half in thickness, and weighs about seven ounces. At birth, its weight, in 
proportion to the entire body, is almost equal to what is observed in the adult, 
being as 1 to 350 ; whilst in the adult it varies from 1 to 320 and 400. In old 
age, the organ not only decreases in weight, but decreases considerably in pro¬ 
portion to the entire body, being as 1 to 700. The size of the spleen is increased 
during and after digestion, and varies considerably, according to the state of 
nutrition of the body, being large in highly fed, and small in starved animals. 
In intermittent and other fevers, it becomes much enlarged, weighing occasion¬ 
ally from 18 to 20 pounds. 

Structure . The spleen is invested by two coats: an external serous, and an 
internal fibrous elastic coat. 

The external , or serous coat , is derived from the peritoneum ; it is thin, smooth, 
and in the human subject intimately adherent to the fibrous elastic coat. It 
invests almost the entire organ; being reflected from it, at the hilus, on to the 
great end of the stomach, and at the upper end of the organ on to the Dia¬ 
phragm. . 

The fibrous elastic coat forms the framework of the spleen. It invests the 
exterior of the organ, and at the hilus is reflected inwards upon the vessels in the 
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form of vagina? or sheaths. From these sheaths, as well as from the inner surface 
of the fibro-elastic coat, numerous small fibrous bands, trabcculce (Fig. 324), are 
given off in all directions; these uniting, constitute the areolar framework of the 
spleen. The proper coat, the sheaths of the vessels, and the trabeculae, consist of 


Fig. 324.—Transverse Section of the Spleen, showing the Trabecular Tissue, 
un<l the Splenic Vein and its Branches. 



a dense mesh of the white and yellow elastic fibrous tissues, the latter consider¬ 
ably predominating. It is owing to the presence of this tissue, that the spleen 
possesses a considerable amount of elasticity, admirably adapted for the very 
considerable variations in size that it presents under certain circumstances. In 
some of the mammalia, in addition to the usual constituents of this tunic, are 
found numerous pale, flattened, spindle-shaped, nucleated fibres, like unstriped 
muscular fibre. It is probably owing to this structure, that the spleen possesses, 
when acted upon by the galvanic current, faint traces of contractility. 

I he proper substance of the spleen occupies the interspaces of the areolar 
framework of the organ ; it is a soft, pulpy mass, of a dark reddish-brown color, 
consisting of colorless and colored elements. 

I he colorless elements consist of granular matter; nuclei, about the size of 
the red blood-discs, homogeneous or granular in structure: and nucleated vesicles 
ni small numbers. Ihesc elements form, probably, one-half or two-thirds of the 
whole substance of the pulp, filling up the interspaces formed by the partitions of 
the spleen, and lying in close contact with the walls of the capillary vessels, so as 
to he readily acted upon by the nutrient fluid which permeates them. These 
elements form a large part of the entire bulk of the spleen in well-nourished 
animals; whilst they diminish in number, and occasionally are not found at all, in 
staned animals. 4 he application of chemical tests shows that they are essen¬ 
tially a protein compound. 

Ihe colored elements of the pulp consist of red blood-globules and of colored 
coipuscles, cither free, or included in cells. Sometimes, unchanged blood-discs 
are seen included in a cell; but more frequently the included blood-discs are 
jtcHd >oth inform and color. Besides these, numerous deep-red, or reddisli- 
, , corpuscles and crystals, either single or aggregated in masses, are 
seen * iffused throughout the pulp-substance: these, in chemical composition, are 
closely allied to the luematin of the blood. 



STRUCTURE OF SPLEEN. 


625 


Malpighian Corpuscles. On examining the cut surface of a healthy spleen, a 
number of small semi-opaque bodies, of gelatinous consistence, are seen dissemi¬ 
nated throughout its substance; these are the splenic or Malpighian corpuscles 
(Fig- 325). They may be seen at all periods of life; but they are more distinct in 


Fig. 325.—The Malpighian Corpuscles, and their Relation with the Splenic Artery 

ami its Branches. 



early life, than in adult life or old age; and they are much smaller in man than in 
most mammalia. They are of a spherical or ovoid form, vary considerably in 
size and number, and are of a serai-opaque whitish color. They are appended 
to the sheaths of the smaller arteries and their branches, presenting a resemblance 
to the buds of the moss rose. Each consists of a membranous capsule, composed 
of line pale fibres, which interlace in all directions. In man, the capsule is homo¬ 
geneous in structure, and formed by a prolongation from the sheaths of the small 
arteries to which the corpuscles are attached. The bloodvessels ramifying on 
the surface of the corpuscles consist of the larger ramifications of the arteries to 
which the sacculus is connected ; and also of a delicate capillary plexus, similar 
to that surrounding the vesicles of other glands. These vessels have also a 
close relation with the veins (Fig. 326). These vessels, which are ol consider¬ 
able size even at their origin, commence on the surface ol each vesicle throughout 
the whole of its circumference, forming a dense venous mesh, in which each of 
these bodies is inclosed. It is probable, that from the blood contained in the 
capillary network, the material is separated which is occasionally stored up in 
their cavity; the veins being so placed as to carry oil, under certain conditions, 
those contents that are again to be discharged into the circulation. Each cap¬ 
sule contains a soft, white, semifluid substance, consisting of granular matter, 
nuclei similar to those found in the pulp, and a few nucleated cells, the composi¬ 
tion of which is apparently albuminous. These bodies are very large alter the 
early periods of digestion, in well-fed animals, and especially in those ted upon 
albuminous diet. In starved animals, they disappear altogether. 

The Splenic Artery is remarkable for its large size, in proportion to the size 
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of the organ ; and also for its tortuous course. It divides into from four to six 
branches, which enter the hilus of the organ, and ramify throughout its substance 


Fig. 326—One of the Splenic Corpuscles, showing its Relations with the 
Bloodvessels. 



(iMg. •>-<), receiving .sheaths from an involution of the external fibrous tunic, 
the same sheaths also investing tlie nerves and veins. Each branch runs in the 
tiansverse axis of the organ, from within outwards, diminishing in size during its 

Fig. 327.— 1 ransver.se Section of the Human Spleen, showing the Distribution of the 
Splenic Artery and its Branches. 



transit, and giving off, in its passage, smaller branches, some of which pass to the 
an cuoi, m ien, to the posterior part: these ultimately terminate in the proper 
substance of the spleen, in small tufts or pencils of capillary vessels, which lie in 
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direct contact with the pulp. Each of the larger brandies of the artery supplies 
chiefly that region of the organ in which the branch ramifies, having no anasto¬ 
mosis with the majority of the other branches. 

The Capillaries , supported by the minute trabecula?, traverse the pulp in all 
directions, and terminate either directly in the veins, or open into lacunar spaces, 
from which the veins originate. 

The Vein* arc of large size, ns compared with the size of the organ : and their 
distribution is limited, like that of the arteries, to the supply of a particular part 
of tin* gland; they arc much larger and more numerous than the arteries. They 
originate, 1st, as continuations of the capillaries of tin* arteries; 2d, by inter¬ 
cellular spaces communicating with each other; 3d, by distinct cieeal pouches. 
Bv their junction they form from four to six branches, which emerge from the 
lulus; and these uniting form the splenic vein, the largest branch of the vena 
portae. 

The Lymphatics form a deep and superficial set; they pass through the 
lymphatic glands at the hilus, and terminate in the thoracic duct. 

The Nerves are derived from branches of the right and left semilunar ganglia, 
and the right pneumogastric nerve. 


The Thorax. 


THE Thorax is a conical, osseous framework, connected with the middle 
region of the spine. It is the largest of the three cavities of the trunk, 
narrow above, broad below, flattened before and behind, and somewhat cordiform 
on a transverse section. 

Boundaries. It is bounded in front by the sternum, the six upper costal 
cartilages, the ribs, and intercostal muscles; at the sides, by the ribs and inter¬ 
costal muscles; and behind, by the same structures and the dorsal portion of the 
vertebral column. 

The Superior Opening of the thorax is bounded on each side by the first rib; 
in front, by the upper border of the sternum; and behind, by the first dorsal 
vertebra. It is broader from side to side, than from before backwards; and its 
direction is backwards and upwards. 

Ihe Lower Opening , or Base, is bounded in front by the ensiform cartilage: 
behind, by the last dorsal vertebra: and on each side by the last rib, the Dia¬ 
phragm filling in the intervening space. Its direction is obliquely downwards 
and backwards; so that the cavity of the thorax is much deeper on the posterior, 
than on the anterior wall. It is wider transversely than from before backwards, 
and its general direction is convex towards the chest; but it is more flattened at the 
centre than at the sides, and rises higher on the right than on the left side, corre¬ 
sponding in the dead body to the upper border of the fifth rib, near the sternum, 
on the right side; and to the corresponding part of the sixth rib on the left 
side. 

i he parts which pass through the upper opening of the thorax are, from before 
backwards, the Sterno-hyoid and feterno-thyroid muscles, the remains of the 
thxnms gland, the trachea, oesophagus, thoracic duct, and the Longi colli muscles; 
on the sides, the arteria innominata on the right, the left carotid and left sub¬ 
clavian arteries, the internal mammary and superior intercostal arteries, the right 
and left venae innominate, the pneumogastric, sympathetic, phrenic, and cardiac 
neives, and the recurrent laryngeal nerve ot the left side. The apex of each 
lung, covered by the pleura, also projects through this aperture, a little above the 
margin of the first rib. 

1 he viscera contained in the thoracic cavity are, the great central organ of 
on in at ion, the heart, inclosed in its membranous bag, the pericardium: and the 
organs of respiration, the lungs, invested by the pleurae. 

The Pericardium. 

Ihe Pericardium is a conical membranous sac, in which the heart and the 
commencement of the great vessels are contained. It is placed behind the sternum, 
ami the cartilages of the fourth, fifth, sixth, and seventh ribs of the left side, in 
the interval between the pleurae. 

i ^ tS a { )e ! directed upwards, and surrounds the great vessels about two inches 
a ><>v( t ieii origin from the base of the heart. Its base is attached to the central 
temlon of the Diaphragm, extending a little farther to the left than the right side, 
n font, it is separated from the sternum by the remains of the thvmus gland 
ahoye, and a little loose areolar tissue below; and is covered by the*margins of 
t a ungs, tspec i.ill v the left. Behind , it rests upon the bronchi, the oesophagus, and 
the descending aorta. Laterally, it is covered by the pleurae; the phrenic vessels 
and nerve descending between the two membranes on either side. 
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The pericardium is a fibro-serous membrane, and consists, therefore, of two 
layers; an external fibrous, and an internal serous. 

The fibrous layer is a strong, dense, fibrous membrane. Above, it surrounds 

the great teasels arising from the base of the heart, on which it is continued in 

the form of tubular prolongations, which are gradually lost upon their external 
coats; the strongest being that which incloses the aorta. Below, it is attached 

to the central tendon of the Diaphragm, and, on the left side, to its muscular 

The vessels receiving fibrous prolongations from this membrane are the aorta, 
the superior vena cava, and the pulmonary arteries and veins. As the inferior 
cava enters the pericardium, through the central tendon oi the Diaphragm, it 
receives no covering from the fibrous layer. 

The serous layer invests the heart, and is then reflected on the inner surface 
of the pericardium. It consists, therefore, of a visceral and a parietal portion. 
The former invests the surface of the heart, and the commencement <>t the great 
vessels, to the extent of two inches from their origin; from these it is reflected 
upon the inner surface of the fibrous layer, lining, below, the upper surface ot the 
central tendon of the Diaphragm. The serous membrane incloses the aorta and 
pulmonary artery in a single tube; but it only partially covers the superior and 
inferior vense cavae, and the four pulmonary veins. Its inner surface is smooth 
and glistening, and secretes a thin fluid, which serves to facilitate the movements 

of the contained organ. . 

The arteries of the pericardium arc derived from the internal mammary, the 

bronchial, the oesophageal, and the phrenic. 


The Heart. 

The heart is a hollow muscular organ, of a conical form, placed between the 
lungs, and inclosed in the cavity of the pericardium. 

Position. The heart is placed obliquely in the chest: the broad attached end, 
o r base is directed upwards and backwards to the right, and corresponds to the 
interval between the fifth and eighth dorsal vertebrae: the apex is directed .town- 
wards and forwards to the left, and corresponds to the interspace between the 
cartilages of the fifth and sixth ribs, one inch to the inner side, and two niches 
below the left nipple. The heart projects further into the left than into the 
right cavity of the chest, extending from the median line about three inches in 
the former direction, and only one and a half in the latter its upper border 
would correspond to a line drawn across the sternum, on a level with the upper 
border of the third costal cartilage; and its lower border, to a line drawn across 
the lower end of the same bone, from the coslo-xtphoid articulations oi the right 
side, to the part corresponding to the apex. Its upper surface is rounded and 
convex, directed upwards and forwards, and formed chiefly by the right veutnclc 
and part of the left. Its under surface is flattened, and rests upon the Diaphragm. 
Of its two borders, the right is the longest and thinnest, the left shortei, but thick 

.SYzc The heart, in the adult, measures .about five inches in length, three inches 
and a half in the broadest part of its transverse diameter, and two inches and a 
half in its antero-posterior. The prevalent weight, ... the male, vanes from ten to 
twelve ounces; in the female, from eight to ten: its proportion to the body being 
as 1 to Di!*. in males: l to 149, in females. The heart continues increasing m 
weight, and also in length, breadth, and thickness, up to an advanced period of 

life: and this is more marked in men than in women. . , 

The heart is subdivided by a longitudinal muscular septum I J 1 ; a 
halves which are named respectively, from tl.eir position, right and left, and a 
™"if,, constriction ,livid,4 each I,.If of the <*» »"'“»■ “ 

Cavity on oacl, side being called the the I 

is the venous side of the heart, receiving into its auricle the daik venous blood 
from the entire body, by the superior and inferior cavae, and coronary sums. 
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I-roin the auricle, the blood passes into the right ventricle; and from the right 
ventricle, through the pulmonary artery, into the lungs. The blood, arterialized 
l.y its passage through the lungs, is returned to the left side of the heart bv the 
pulmonary veins, which open into the left auricle; from the left auricle the blood 
|>asses into the left ventricle, and from the left ventricle is distributed, by the aorta 
and its subdivisions, through the entire body. This constitutes the circulation of 
the blood in the adult. 

This division of the heart into four cavities is indicated upon its surface in the 
form of grooves. Thus, the great transverse groove separating the auricles from 
the ventricles, is called the auriculo-ventricular groove. It is deficient, in front 
from being crossed by the root of the pulmonary artery, and contains the trunk 
of the nutrient vessels of the heart. The auricular portion occupies the base of 
the heart, and is subdivided into two cavities by a median septum. The two ven¬ 
tricles are also separated into a right and left, by two longitudinal furrows which 
are situated, one on its anterior, the other on its posterior surface: these extend 
from the base to the apex of the organ: the former being situated nearer to the 
left border of the heart, and the latter to the right. It follows, therefore, that 
i ie right ventricle forms the greater portion of the anterior surface of the heart 
ami the left ventricle more of its posterior surface. 

Each of these cavities should now be separately examined. 

Hie Right Auricle is a little larger than the left, its walls somewhat thinner 
measuring about one line; and its cavity is capable of containing about two 
auricul c ^ c ‘°“ slsts of two l )arts > il principal cavity, or sinus, and an appendix 

The sinus is the large quadrangular-shaped cavity, placed between the two 
\eme cane: its walls are extremely thin, and it is connected below with the right 

i ig. .128.—The Right Auricle anil Ventricle Iniil open, the Anterior Walls of both 

being removed. 



vmlm!'. anil internally, ,1.1, He left nnricle, being free in the res. of it. 


031 


HEART; RIGHT AURICLE. 

The appendix auricula ^ so called from its fancied resemblance to a dog’s ear, 
j> a small conical muscular pouch, the margins of which present a dentated 
edge. It projects from the sinus forwards and to the left side, overlapping the 
root of the pulmonary artery. 


To examine the interior of the auricle, a transverse incision should be made along its ven¬ 
tricular margin, from its right border to the appendix; and, from the middle of this^a second 
incision should be carried upwards, along the inner side of the two vena; cavse. 


The following parts present themselves for examination :— 


Openings, 


Superior cava. 
Inferior cava. 
Coronary sinus. 
Foramina Tbebesii. 
Auriculo-ventricular, 


Relics of Foetal j, Annulus ovalis. 

structure, | Fossa ovalis. 

Musculi pectinati. 

Valves, / Eustachian. 

( Coronary. 


OpknixGS. The Superior Vena Cara returns the blood from the upper half of 
the ho ly, and opens into the upper and front part of the auricle, the direction of 
its orifice being downwards and forwards. 

The Inferior Vrna Cava , larger than the superior, returns the blood from the 
lower half of the body, and opens into the lowest part of the auricle, near the 
septum, the direction of its orifice being upwards and inwards. The direction of 
a current of blood through the superior vena cava would consequently be towards 
the auriculo-ventricular orifice; whilst the direction of the blood through the 
inferior cava would be towards the auricular septum. This is the normal 
direction of the two currents in foetal life. 

The Tuberculum Loweri is a small projection on the right wall of the auricle, 
between the two cavae. This is most distinct in the hearts of quadrupeds: in 
man it is scarcely visible. It was supposed by Lower to direct the blood from 
the superior cava towards the auriculo-ventricular opening. 

The Coronary Sinus opens into the auricle, between the inferior vena cava, 
and the auriculo-ventricular opening. It returns the blood from the substance of 
the heart, and is protected by a semicircular fold of the lining membrane of the 
auricle, the coronary valve. The sinus, before entering the auricle, is consi¬ 
derably dilated. Its wall is partly muscular, and, at its junction with the great 
coronary vein, is somewhat constricted, and furnished with a valve, consisting of 
two unequal segments. 

The Foramina Thebesii are numerous minute apertures, the mouths of small 
veins (vena* cordis minima)* which open on various parts of the surface of the 
auricle. They return the blood directly from the muscular substance of the 
heart. Some of these foramina are minute depressions in the walls of the heart, 
presenting a closed extremity. 

The Anriculo-vcntricular Opening is the large oval aperture of communica¬ 
tion between the auricle and ventricle, to be presently described. 

Valves. The Eustachian Valve is situated between the anterior margin of tin* 
inferior cava, and the auriculo-ventricular orifice. It is semilunar in form, its 
convex margin being attached to the wall of the vein; its concave margin, which is 
free, terminating in two cornua, of which the left is attached to the anterior edge 
of the annulus ovalis; the right being lost on the wall of the auricle. 

In the/#£**#, this valve is of large size, and serves to direct the blood from the 
inferior cava, through the foramen ovale, into the left auricle. 

In the adult , it is occasionally persistent, and may assist in preventing the 
reflux of blood into the inferior cava : more commonly, it is small, and its free 
margin presents a cribriform or filamentous appearance : occasionally, it is alto- 
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getlicr wanting. It is formed by a duplicature of the lining membrane of the 
auricle, containing a few muscular fibres. 

The Coronary Valve is a semicircular fold of the lining membrane of the 
auricle, protecting the orifice of the coronary sinus. It prevents the regurgitation 
of blood into the sinus during the contraction of the auricle. This valve is 
occasionally double. 

The Fossa Ovalis is an oval depression, corresponding to the situation of the 
foramen ovale in the foetus. It is situated at the lower part of the septum 
auriculura, above the orifice of the inferior vena cava. 

The Annulus Oralis is the prominent oval margin of the foramen ovale. It is 
most distinct above, and at the sides ; below, it is deficient. A small slit-like 
valvular opening is occasionally found, at the upper margin of the fossa ovalis, 
which leads upwards, beneath the annulus, into the left auricle; it is the remains of 
the aperture between the two auricles in the foetus. 

The Musculi Pcctinati are small, prominent, muscular columns, running trans¬ 
versely across the inner surface of the appendix auriculas, and adjoining portion 
of the wall of the sinus. They have received the name pectinati, from the fancied 
resemblance they bear to the teeth of a comb. 

The Right or Anterior Ventricle is somewhat triangular in form, and 
extends from the right auricle to near the apex. Its anterior or upper surface is 
rounded and convex, and forms the larger part of the front of the heart. Its pos¬ 
terior or under surface is flattened, rests upon the Diaphragm, and forms only a 
small part of this surface. Its inner wall is formed by the partition between the 
two ventricles, the septum ventricular urn, the surface of which is convex, and 
bulges into the cavity of the right ventricle. Superiorly, the ventricle forms a 
conical prolongation, the infundibulum, or eonus arteriosus , from which the pul¬ 
monary artery arises. The walls of the right ventricle are thinner than those of 
the left, the proportion between them being as 1 to 2 (Bizot). The thickest part 
of the wall is at the base, and it gradually becomes thinner towards the apex. 
Its cavity, which equals that of the left ventricle, is capable of containing about 
two fluid ounces. 

To examine its interior, an incision should be made a little to the right of the anterior 
ventricular groove, from the pulmonary artery to the apex of the heart, and from thence 
carried up along the right border of the ventricle, as far as the auriciilu-ventriculur 
opening. 

The following parts present themselves for examination :— 

Openings, . . j Aurieulo-ventricular. 

1 Opening of the Pulmonary Artery. 

Valves * Tricuspid. 

’ . . •So *1 

[ bemuunar. 

Ami a muscular and tendinous apparatus connected with the tricuspid valves: 
Columnae carneae. Chordae tendinese. 

The Aurieulo-ventricular Orifice is the large oval aperture of communication 
between the auricle and ventricle. It is situated at the base of the right ventricle, 
near the right border of the heart, and corresponds to the sternum between the 
thiid costal cartilages. 1 he opening is about an inch in diameter, oval from side to 
side, surrounded by a fibrous ring, covered by the lining membrane of the heart, and 
! s Iat iel huger than the corresponding aperture on the left side, being sufficiently 
n rpi IU !^ “ le ends of three fingers. It is guarded by the tricuspid valve. 

lie Opening of the Pulmonary Artery is circular in form, and situated at the 
summit cd the conus arteriosus, close to the septum ventriculorum. It is placed 
on the left side, and in front of the aurieulo-ventricular opening, upon the anterior 
aspect of the heart, and corresponds to the upper border of the third costal carti- 
age of the left side, close to the sternum. Its orifice is guarded by the semilunar 
valves. G J 
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The Tricuspid 1 a he consists of three segments of a triangular or trapezoidal 
shape, formed by a duplicature of the lining membrane of the heart, strengthened 
by a layer of fibrous tissue, and containing, according to Kiirschner and Senac, 
muscular fibres. These segments are connected by their bases to the auriculo- 
ventricular orifice, and by their sides with one another, so as to form a continuous 
annular membrane, which is attached around the margin of the auriculo-ventricular 
opening, their free margin and ventricular surfaces aff ording attachment to a number 
of delicate tendinous cords, the chordae tendinerv . The largest of these three seg¬ 
ments is placed towards the left side of the auriculo-ventricular opening, inter¬ 
posed between it and the pulmonary artery, so as to prevent the filling of that 
tube during the distension of the ventricle. Another segment corresponds to the 
front of the ventricle; and a third to its posterior wall. The central part of each 
segment is thick and strong; and the lateral margins thin and indented. The 
chorda? tendineie are connected with the adjacent margins of the principal seg¬ 
ments of the valve, and are further attached to each segment in the following 
manner: 1. Three or four reach the attached margin of each segment, where they 
are continuous with the auriculo-ventricular tendinous ring. 2. Others, four to 
six in number, are attached to the central thickened part of each segment. 3. The 
most numerous and finest are connected with the marginal portion of each seg¬ 
ment. 

The Columnce Carncce are the rounded muscular columns which are ob¬ 
served projecting from the whole of the inner surface of the ventricle, excepting 
the infundibulum, and interlacing in every direction. They may be classified, 
according to their mode of connection with the ventricle, into three sets. The 
first set merely form prominent ridges on the inner surface of the ventricle, being 
attached their entire length on one side, as well as by their extremities. The 
second set are attached by their two extremities, but are free in the rest of their 
extent; whilst the third set ( columnce papillares ), three or four in number, arc 
attached by one extremity to the wall of the heart, the opposite extremity giving 
insertion to the chordae tendinece . 

The Semilunar Voices, three in number, guard the orifice of the pulmonary 
artery. They consist of three semicircular folds, formed by a duplicature of the 
lining membrane, strengthened by fibrous tissue. They are attached, by their 
convex margins, to the wall of the artery, at its junction with the ventricle, the 
straight border being free, and directed upwards in the course of the vessel, 
against the sides of which they are pressed during the passage of the blood along 
its canal. The free margin of each valve is somewhat thicker than the rest, and 
strengthened by a bundle of tendinous fibres; it presents, at its middle, a small 
projecting fibro-cartilaginous nodule, called corpus Arantii. From this nodule 
tendinous fibres radiate through the valve to its attached margin, and these fibres 
form a constituent part of its substance throughout its whole extent, excepting 
two narrow lunated portions, placed oue on either side ot the nodule, immediately 
behind the free margin ; here the valve is thin, and formed merely by the lining 
membrane. During the passage of the blood along the pulmonary artery, these 
valves are pressed against the sides of its cylinder, and the course of the blood 
along the tube is uninterrupted; but during the ventricular diastole, when the 
current of blood along the pulmonary artery is checked, and partly thrown back 
by its elastic walls, these valves become immediately expanded, and effectually 
close the entrance of the tube. When the valves are closed, the lunated portions 
of each are brought into contact with one another by their opposed surfaces, the 
three fibro-cartilaginous nodules filling up the small triangular space that would 
be otherwise left by the approximation of three semilunar folds. 

Between the semilunar valves and the commencement of the pulmonary artery 
are three pouches or dilatations, one behind each valve. These are the pulmonary 
sinuses or sinuses of Valsalva . Similar sinuses exist between the semilunar valves 
and the commencement of the aorta; they are larger than the pulmonary sinuses. 

The Left Auricle is rather smaller but thicker than the right, measuring about 
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one line and a half; it consists of two parts, a principal cavity or sinus, and an 
appendix auriculae. 

The shuts is cuboidal in form, and concealed in front by the pulmonary artery 
and aorta; internally, it is separated from the right auricle by the septum aurieil- 
larutn; and behind, it receives on each side the pulmonary veins, being free in the 
rest of its extent. 

The appendix auricula ? is somewhat constricted at its junction with the auricle; 
it Is longer, narrower, and more curved than that of the right side, and its mar¬ 
gins are more deeply indented, presenting a kind of foliated appearance. Its di¬ 
rection is forwards towards the right side, overlapping the root of the pulmonary 
artery. 

In order to examine its interior, n horizontal incision should be made along the attached 
border of the auricle to the ventricle, and from the middle of this a second incision should 
be carried upwards. 

The following parts then present themselves for examination:— 

The Openings of the four Pulmonary Veins. 

Auriculo-ventricular Opening. 

Musculi Pectinati. 

The Pulmonary Veins, four in number, open two into the right, and two into 
the left side of the auricle. The two left veins frequently terminate by a common 
opening. They are not provided with valves. 


Fig. 329.-—The Left Auricle and Ventricle laid open, the 
Anterior Walls of both being removed. 





1 lie AiLriculo-yetitricular Opening is the large oval aperture of communication 
between the auricle and ventricle. It is rather smaller than the corresponding 
opening on the opposite side. 
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The Muscuh Pectinati are fewer in number and smaller than on the right side; 
they are confined to the inner suface of the appendix. 

On the inner surface of the septum auricularutn may be seen a lunated impres¬ 
sion, bounded below by a crescentic ridge, the concavity of which is turned 
upwards. It corresponds to the foramen ovale in the foetus. This depression is 
just above the fossa ovalis in the right auricle. 

The Lkft VBXriuci.K is longer and more conical in shape than the right ven¬ 
tricle. It forms a small part of the left side of the anterior surface of tile heart, 
and a considerable part of its posterior surface. It also forms the apex of the 
heart by its projection beyond the right ventricle. Its walls are much thicker 
than those of the right ventricle, the proportion being as '1 to 1 (Bizot). They 
are also thickest in the broadest part of the ventricle, becoming gradually thinner 
towards the base, and also towards the apex, which is the thinnest part. ’ 

Its cavity should be opened by making an incision through its anterior wall atom; the 
left side ol the ventricular septum, and carrying it round the apex and along its posterior 
surface to the aurieulo-ventricular opening. 

The following parts present themselves for examination :— 

Openings. { Aurieulo-ventricular. V alves. / 

' \ Aortic. y Semilunar, 

Chordae ten dine®. Column® carne®. 

The Aurieulo-ventricular Opening is placed behind, and to the left side of, 
the aortic orifice. This opening is a little smaller than the corresponding aper¬ 
ture of the opposite side; and, like it, is broader in the transverse, than in the 
antero-posterior diameter. Its position corresponds to the centre of the sternum. 
It is surrounded by a dense fibrous ring, covered by the lining membrane of the 
heart, and is guarded by the mitral valve. 

The Aortic Opening is a small circular aperture, in front and to the right side 
of the aurieulo-ventricular, from which it is separated by one of the segments of 
the mitral valve. Its orifice is guarded by the semilunar valves. Its position 
corresponds to the junction of the third left costal cartilage with the sternum. 

The Mitral Valve is attached to the circumference of the aurieulo-ventricular 
orifice, in the same way that the tricuspid valve is on the opposite side. It is 
formed by a duplicating of the lining membrane, strengthened by fibrous tissue, 
and contains a few muscular fibres. It is larger in size, thicker, and altogether 
stronger than the tricuspid, and consists of two segments of unequal size. The 
larger segment is placed in front, between the aurieulo-ventricular and aortic 
orifices, and is said to prevent the filling of the aorta during the distension of the 
ventricle. Two smaller segments are usually found at the angle of junction of 
the larger. The mitral valves are furnished with numerous chord® tendine®; 
their mode of attachment is precisely similar to those on the right side; but they 
are thicker, stronger, and less numerous. 

The Semilunar Valves surround the orifice of the aorta ; they are similar in 
structure, and in their mode ol* attachment, to those of the pulmonary artery. 
They are, however, larger, thicker, and stronger than those of the right side ; 
the lunul® are more distinct, and the corpora Arantii larger and more prominent. 
Between each valve and the cylinder of the aorta is a deep depression, the sinus 
aorlici (sinuses of Valsalva); they are larger than those at the root of the pulmo¬ 
nary artery. 

The Columnce Cameos admit of a subdivision into three sets, like those upon 
the right side; but they are smaller, more numerous, and present a dense inter¬ 
lacement, especially at the apex, and upon the posterior wall. Those attached by 
one extremity only, the musculi papilla res , are two in number, being connected 
one to the anterior, the other to the posterior wall; they are of large size, and 
terminate hv free rounded extremities, from which the chord® tendine® arise. 

The Endocardium is the serous membrane which lines the internal surface of 
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the heart; it assists in forming, by its reduplication, the valves contained in this 
organ, and is continuous with the lining membrane of the great bloodvessels. 
It is a thin, smooth, transparent membrane, giving to the inner surface of the 
heart its glistening appearance. It is more opaque on the left, than on the right 
side of the heart, thicker in the auricles than in the ventricles, and thickest in the 
left auricle. It is thin on the musculi pectinati, and on the columnse earneas; hut 
thicker on the smooth part of the auricular and ventricular walls, and on the tips 
of the musculi pa pi Hares. 

Structure of the Heart. The heart consists of muscular fibres, and of fibrous 
rings which serve for their attachment. 

The Fibrous Rings surround the auriculo-ventrieular and arterial orifices : they 
are stronger upon the left than on the right side of the heart. The auriculo- 
ventrieular rings serve for the attachment of the muscular fibres of the auricles 
and ventricles, and also for the mitral and tricuspid valves ; the left one is closely 
connected, by its right margin, with the aortic arterial ring. Between these and 
the right auriculo-ventrieular ring, is a fibro-cartilaginous mass; and in some of 
the larger animals, as the ox and elephant, a portion of bone. 

The fibrous rings surrounding the arterial orifices, serve for the attachment of 
the great vessels and semilunar valves. Each ring receives, by its ventricular 
margin, the attachment of the muscular fibres of the ventricles; its opposite 
margin presents three deep semicircular notches, within which the middle coat 
of the artery, which presents three convex semicircular segments, is firmly fixed: 
the attachment of the artery to its fibrous ring being strengthened b} r the thin 
cellular coat and serous membrane externally, and by the endocardium within. 
It is opposite the margins of these semicircular notches, in the arterial rings, that 
the endocardium, by its reduplication, forms the semilunar valves, the fibrous 
structure of the ring being continued into each of the segments of the valve at 
this part. The middle coat of the artery in this situation is thin, and the sides of 
the vessel dilated to form the sinuses of Valsalva. 

The Muscular Structure of the heart consists of bands of fibres, which present 
an exceedingly intricate interlacement. They are of a deep red color, involuntary, 
but marked with transverse striic. 

The muscular fibres of the heart admit of a subdivision into two kinds; those 
of the auricles, and those of the ventricles: which are quite independent of one 
another. 

Fibres of the. Auricles. These are disposed in two layers; a superficial layer 
common to both cavities, and a deep layer proper to each. The superficial fibres 
are most distinct on the anterior surface of the auricles, across the bases of which 
they run in a transverse direction, forming a thin, but incomplete, layer. Some 
of these fibres pass into the septum auricularum. The internal or deep fibres 
proper to each auricle consist of two sets, looped and annular fibres. The looped 
fibres pass upwards over each auricle, being attached by both extremities to the 
corresponding auriculo-ventrieular rings, in front and behind. The annular fibres 
surround the whole extent of the appendices auricuhe, and are continued upon 
the walls of the venae cavae and coronary sinus on the right side, and upon the 
pulmonary veins on the left side, at their connection with the heart. In the 
appendices, they interlace with the longitudinal fibres. 

Fibres of the Ventricles, These, as in the auricles, are disposed in layers, some 
of which are common to both ventricular cavities, whilst others belong exclusively 
to one ventricle, the latter being chiefly found towards the base of the heart. 
The greater majority of these fibres are connected by both ends w ith the auriculo- 
ventrieular fibrous rings either directly or indirectly through the chordre ten- 
dincae; some, however, are attached to the fibrous rings surrounding the arterial 
orifices. 

1 lie superficial fibres are either longitudinal, or more commonly oblique or 
spiral in their direction, and towards the apex are arranged in the form of twisted 
loops; the deep fibres are circular. 
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The Spiral fibres are disposed in layers of various degrees of thickness: the 
most superficial, on the front of the ventricles, run obliquely from right to left, 
and from above downwards. On the back of the ventricles they are directed more 
vertically, and pass from left to right. 

The superficial fibres coil inwards at the apex of the heart, around which they 
arc arranged in a whorl-like form, called the vortex, dipping beneath the edge of 
the deeper and shorter layers. If these fibres are carefully uncoiled, in a heart 
previously boiled, the cavity of the left, and then that of the right ventricle, will 
be exposed at this point. The layers of fibres successively met with, have a 
similar arrangement; the more superficial and longer turning inwards, and includ¬ 
ing the deeper and shorter bauds. All these fibres ascend and spread out upon 
the inner surface of the ventricles, forming the walls, the septum, and the musculi 
papillares, which project from these cavities; and they are finally inserted into 
the auriculo-ventricular fibrous rings, or, indirectly, through the chordae tendinese. 
Of these spiral fibres, some enter at the interventricular furrows, and surround 
either ventricle singly ; others pass across the furrows and embrace both cavi¬ 
ties. On tracing those which form the vortex, back into the interventricular 
septum, they become interlaced with similar fibres from the right ventricle, and 
ascend vertically upon the right side of the septum, as far as its base, in the form 
of a long and broad band. 

Circular Fibres. The circular fibres are situated deeply in tbe substance of the 
heart; towards the base they enter the anterior and posterior longitudinal furrows, 
so as to include each cavity singly, or, passing across them, surround both ven¬ 
tricles, more fibres passing across tbe posterior than the anterior furrow. They 
finally ascend in the substance of the ventricle, to be inserted into the fibrous rings 
at its base. 

Vessels and Nerves. The arteries supplying the heart are the anterior and pos¬ 
terior coronary. 

The veins accompany the arteries, and terminate in the right auricle. They are 
the great cardiac vein, the small or anterior cardiac veins, and the venae cordis 
minima} (yence Thebesii). 

The lymphatics terminate in the thoracic and right lymphatic ducts. 

The nerves are derived from the cardiac plexuses, which are formed partly from 
the spinal, and partly from the sympathetic system. In their distribution through¬ 
out its substance, they are furnished with small ganglia, which have been figured 
both by Remak and Lee. 

Peculiarities in the Vascular System of the F<etus. 

The chief peculiarities in the heart of the foetus are the direct communication 
between the two auricles by the foramen ovale, and the large size of the 
Eustachian valve. There are also several minor peculiarities. Thus, the posi¬ 
tion of the heart is vertical until the fourth mouth, when it commences to assume 
an oblique direction. Its size is also very considerable, as compared with the 
body, the proportion at the second month being as 1 to 50: at birth, it is as 
1 to 120: whilst, in the adult, the average is about 1 to 100. At an early 
period of foetal life, the auricular portion of the heart is larger than the ventricu¬ 
lar, the right auricle being more capacious than the left; but, towards birth, the 
ventricular portion becomes the larger. The thickness of both ventricles is, at 
first, about equal ; but, towards birth, the left becomes much the thicker of the 
two. 

The Foramen Ovale is situated at the lower and hack part of the septum auri- 
cularum. It attains its greatest size at the sixth month. 

The Eustachian Valve is developed from the anterior border of the inferior vena 
cava, at its entrance in the auricle, and, rising up on the left side of the opening 
of this vein, serves to direct the blood from the inferior vena cava through the 
foramen ovale into the left auricle. 
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The peculiarities in the arterial system of the fietus are the communication 
between the pulmonary artery and descending aorta, by means of the ductus arte¬ 
riosus, and the communication between the common iliac arteries and the placenta, 
by the umbilical arteries. 

The Ductus Arteriosus is a short tube, about half an inch in length at birth, 
and of the diameter of a goose-quill. It connects the left branch of the pulmo¬ 
nary artery with the termination of the arch of the aorta, just beyond the origin 

Fig. 330.—Plan ofilie Fa*ta! Circulation. 



In this plan the figured arrows represent the kind of blood, as well as the direction 

which it takes in the vessels. Thus—arterial blood is figured>v>.>; venous blood, 

-; mixed (arterial and venous bldod), »>-> 
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of the left subclavian artery. It serves to conduct the chief part of the blood of 
the right ventricle into the descending aorta. 

The Umbilical, or Hypogastric Arteries, arise from the internal iliacs, in 
addition to the usual branches given off from these vessels in the adult. Ascend¬ 
ing along the sides ot the bladder to its fundus, they pass out of the abdomen at 
the umbilicus, and are continued along the umbilical cord to the placenta, coiling 
round the umbilical vein. They return the blood to the placenta which has bedh 
circulated in the system of the foetus. 

The peculiarity in the venous system of the foetus is the communication esta¬ 
blished between the placenta and the liver and portal vein, through the umbilical 
vein, and with the inferior vena cava by the ductus venosus. 

FosrAL Circulation. 

The arterial blood destined for the nutrition of the foetus is carried from the 
placenta to the foetus, along the umbilical cord, by the umbilical vein. The 
umbilical vein enters the abdomen at the umbilicus, and passes upwards along the 
free margin of the suspensory ligament of the liver, to the under surface of this 
organ, where it gives off two or three branches to the left lobe; and others to the 
lobus quadratus and lobus Spigelii. At the transverse fissure, it divides into two 
branches; of these, the larger joins the portal vein, and enters the right lobe: the 
smaller branch continues onwards, under the name of the ductus venosus, and 
joins the inferior vena cava. The blood, therefore, which traverses the umbilical 
vein, reaches the inferior cava in three different ways. The greater quantity cir¬ 
culates through the liver with the portal venous blood, before entering the cava by 
the hepatic veins : some enters the liver directly, and is also returned to the infe¬ 
rior cava by the hepatic veins; the smaller quantity passes directly into the vena 
cava, by the ductus venosus. 

In the inferior cava, the blood carried by the ductus venosus becomes mixed 
with that returning from the lower extremities and viscera of the abdomen. It 
enters the right auricle, and, guided by the Eustachian valve, passes through the 
foramen ovale into the left auricle, where it becomes mixed with a small quantity 
of blood returned from the lung bv the pulmonary veins. From the left auricle 
it passes into the left ventricle; and, from the left ventricle, into the aorta, from 
whence it is distributed almost entirely to the head and upper extremities, a small 
quantity being probably carried into the descending aorta. From the head and 
upper extremities, the blood is returned by the branches of the superior vena cava 
to the right auricle, where it becomes mixed with a small portion of the blood from 
the inferior cava. From the right auricle, it descends over the Eustachian valve 
into the right ventricle; and, from the right ventricle, into the pulmonary artery. 
The lungs of the foetus being solid, and almost impervious, only a small quantity 
of blood is distributed to them by the right and left pulmonary arteries, which is 
returned by the pulmonary veins to the left auricle : the greater part passes through 
the ductus arteriosus into the commencement of the descending aorta, where it be¬ 
comes mixed with a small quantity of blood transmitted by the left ventricle into 
the aorta. Along this vessel it descends to supply the lower extremities and vis¬ 
cera of the abdomen and pelvis, the chief portion being, however, conveyed by the 
umbilical arteries to the placenta. 

From the preceding account of the circulation of the blood in the foetus, it will 
be seen:— 

1. That the placenta serves the double purpose of a respiratory and nutritive 
organ, receiving the venous blood from the foetus, and returning it again reoxy¬ 
genated, and charged with additional nutritive material. 

2. That nearly the whole of the blood of the umbilical vein traverses the liver 
before entering the inferior cava : hence the enormous size of this organ, espe¬ 
cially at an early period of foetal life. 

3. That the right auricle is the point of meeting of a double current, the 
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Mood in the inferior cava being guided by tlie Eustachian valve into the left 
auricle, whilst that in the superior cava descends into the right ventricle. At an 
early period of foetal life, it is highly probable that the two streams are quite 
distinct; for the inferior cava opens almost directly into the left auricle, and the 
Eustachian valve would exclude the current along the tube from entering the right 
ventricle. At a later period, as the separation between the two auricles becomes 
iflore distinct, it seems probable that some slight mixture of the two streams must 
take place. 

4. The Mood carried from the placenta to the foetus by the umbilical vein, 
mixed with the blood from the inferior cava, passes almost directly to the arch of 
the aorta, and is distributed by the branches of this vessel to the head and upper 
extremities; hence the large size and perfect development of these parts at birth. 

5. The Mood contained in the descending aorta, chiefly derived from that 
which has already circulated through the head and limbs, together with a small 
quantity from the left ventricle, is distributed to the lower extremities, hence the 
small size and imperfect development of these parts at birth. 

Changes in the Vascular System at Birth. 

At birth, when respiration is established, an increased amount of Mood from 
the pulmonary artery passes through the lungs, which now perform their office as 
respiratory organs, and, at the same time, the placental circulation is cut oft’. 
The foramen ovale becomes gradually closed in by about the tenth day after birth : 
a valvular fold rises up on tlie left side of its margin, and ultimately above it* 
upper part; this valve becomes adherent to the margins of the foramen for the 
greater part of its circumference, but, above, a valvular opening is left between 
the two auricles, which sometimes remains persistent. 

The ductus arteriosus begins to contract immediately after respiration is esta¬ 
blished, becomes completely closed from the fourth to the tenth day, and ultimately 
degenerates into an impervious cord, which serves to connect the left pulmonarv 
artery to the concavity of the arch of the aorta. 

Of the umbilical or hypogastric arteries , their commencement forms the trunk 
of the corresponding internal iliac; the portion continued on to the bladder 
remains pervious, as the superior vesical artery : and the part between the fundus 
of the bladder and the umbilicus becomes obliterated between the second and fifth 
days after birth, and forms the anterior true ligament of the viscus. 

I lie umbdicalvein and ductus venosus become completely obliterated between 
the second and fifth days after birth, and ultimately dwindle to fibrous cords; the 
former becoming the round ligament of the liver, the latter, the fibrous cord, 
which, in the adult, may be traced along the fissure of the ductus venosus to the 
inferior cava. 
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Fig. 331.—Side View of the Thyroid 
and Cricoid Cartilages. 


Tiie Larynx. 

HP HE Larynx is the organ of voice, placed at the upper part of the air-passage. 
^ It is situated between the trachea and base of the tongue, at the upper and 
fore part of the neck, where it forms a considerable projection in the middle line. 
On either side of it lie the great vessels of the neck; behind, it forms part of 
the boundary of the pharynx, and is covered by the mucous membrane lining this 
cavity. 

The larynx is narrow and cylindrical below, but broad above, where it presents 
the form of a triangular box, being flattened behind and at the sides, whilst in 
front it is bounded by a prominent vertical ridge. It is composed of cartilages, 
connected together by ligaments, moved by numerous muscles, lined by mucous 
membrane, and supplied with vessels and nerves. 

The cartilages of the larynx are nine in number, three single and three pairs: 

Thyroid. Two Arytenoid. 

Cricoid. Two Cornicula Laryngis. 

Epiglottis. Two Cuneiform. 

The Thyroid (Ou^us, “ a shield,” and “form ”) is the largest cartilage of 

the larynx. It consists of two lateral lamellae or ahe, united at an acute angle 
in front, forming a vertical projection in 
the middle line, which is prominent above, 
and called the pomum Adami. This pro¬ 
jection is subcutaneous, more distinct in the 
male than in the female, and occasionally 
separated from the integument by a bursa 
mucosa. 

Each lamella is quadrilateral in form. 

Its outer surface presents an oblique 
ridge, which passes downwards and for¬ 
wards from a tubercle, situated near the 
root of the superior cornu. This ridge gives 
attachment to the Sterno-thyroid, and Thyro¬ 
hyoid muscles; the portion of cartilage in¬ 
cluded between it and the posterior border, 
to part of the Inferior constrictor muscle. 

The inner surface of each ala is smooth, 
concave, and covered by mucous membrane 
above and behind; but in front, in the reced¬ 
ing angle formed by their junction, is attached 
the epiglottis, the true and false chordae 
vocales, the Thvro-arytenoid, and Thyro- 
epiglottidean muscles. 

The upper border of the thyroid carti¬ 
lage is deeply notched in the middle line, 
immediately above the pomum Adami, whilst 
on either side it is slightly concave. This 

border gives attachment throughout its whole extent to the thyro-hyoid mem- 

The lotoer border is connected to the cricoid cartilage, in the median line by the 
crico-thyroid membrane, and on each side by tlie Crico-thyroid muscle. 





G42 


ORGANS OF VOICE AND RESPIRATION. 





Fig. 332.—The Cartilages of the Larynx. 
Posterior View. 


The posterior borders, thick and rounded, terminate above in the superior cornua 
and below in the inferior cornua. The two superior cornua are long and narrow, 
directed backwards, upwards, and inwards, and terminate in a conical extremity 
which gives attachment to the thyro-hyoid ligament. The two inferior cornua are 
shorter and thicker; they pass forwards and inwards, and present, on their inner 
surfaces, a small oval articular facet for articulation with the side of the cricoid 
cartilage. The posterior border receives the insertion of the Stylo-pharyngeus 
and Palato-pharyngeus muscles on each side. 

The Cricoid Cartilage is so 
called from its resemblance to 
a signet ring (xptxo^ a ring; and 
form). It is smaller but 
thicker and stronger than the 
thyroid cartilage, and forms the 
lower and back part of the cavity 
of the larynx. 

Its anterior half is narrow, 
convex, affording attachment in 
front and at the sides to the 
Crico-thvroid muscles, and be¬ 
hind those to part of the Inferior 
constrictor. 

Its posterior half is very 
broad, both from side to side 
and from above downwards; it 
presents in the middle line a 
vertical ridge for the attachment 
of the longitudinal fibres of the 
oesophagus; and on either side 
of this is a broad depression for 
the Crico-arytrenoideus posticus 
muscle. 

At the point of junction of 
the two halves of the cartilage 
on either side, is a small round 
elevation, for articulation with 
the inferior cornu of the thyroid 
cartilage. 

The lower border of the cri¬ 
coid cartilage is horizontal, and 
connected to the upper ring of 
the trachea by fibrous membrane. 

Its upper border is directed 
obliquely upwards and back¬ 
wards, owing to the great depth 
of its posterior surface. It gives 
attachment, in front, to the 
crico-thyroid membrane; at the 
sides, to part of the same inem- 
brane and to the lateral Orieo- 
aiytenoid muscle; behind, the highest point of the upper border is surmounted on 
each side by a smooth oval surface, for articulation with the arytenoid cartilage, 
between the articular surfaces is a slight notch, for the attachment of part of the 
Arytaenouleus muscle. 

1 lie inner surface of the cricoid cartilage is smooth, and lined by mucous mem¬ 
brane. J 


Cun*,form Cart, 


Cornieula lar/nnim 
/\ 


A R YT E N 0 i 0 




Snsereian rf 

ch-co AKrTAvou 

fO&TICbttl 


r furti _ 
-A.ry(<n*,d t \x 

JLrtiCutnr 
In fir. 
ff Thyroid l". 


Su >•/.«■ 


The Arytenoid Cartilages are so called from the resemblance they bear, when 
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approximated, to the mouth of a pitcher (apuraiva y like a pitcher ). They 
are two in number, and situated at the upper border of the cricoid cartilage, at 
the back of the larynx. Each cartilage is pyramidal in form, and presents for 
examination three surfaces, a base, and an apex. 

The posterior surface is triangular, smooth, concave, and lodges part of the 
Arytasnoideus muscle. 

The (interior surface , somewhat convex and rough, gives attachment to the 
Thyro-arytenoid muscle, and to the false vocal cord. 

the internal surface, is narrow, smooth, and flattened, covered by mucous 
membrane, and lies almost in apposition with the cartilage of the opposite side. 

The base of each cartilage is broad, and presents a concave smooth surface, for 
articulation with the cricoid cartilage. Of its three angles, the external one is 
short, rounded, and prominent, receiving the insertion of the posterior and lateral 
Crico-arytenoid muscles. The anterior one, also prominent, but more pointed, 
gives attachment to the true vocal cord. 

The apex of each cartilage is pointed, curved backwards and inwards, and 
surmounted by a small conical-shaped cartilaginous nodule, corniculum laryngis 
(cartilage of Santorini). This cartilage is sometimes united to the arytenoid, and 
serves to prolong it backwards and inwards. To it is attached the aryteno- 
epiglottidean fold. 

The Cuneiform Cartilages (cartilages of Wrisberg) are two small, elongated, 
cartilaginous bodies, placed one on each side, in the fold of mucous membrane 
which extends from the apex of the arytenoid cartilage to the side of the 
epiglottis (argteno-epiglottidean fold) ; they give rise to the small whitish eleva¬ 
tions on the inner surface of the mucous membrane, just in front of the arytenoid 
cartilages. 

The Epiglottis is a thin lamella of fibro-cartilage, of a yellowish color, shaped 
like a leaf, and placed behind the tongue and in front of the superior opening of 
the larynx. During respiration, its direction is vertically upwards, its free extre¬ 
mity curving forwards towards the base of the tongue ; but when the larynx is 
drawn up beneath the base of the tongue during deglutition, it is carried down¬ 
wards and backwards, so as to completely close the opening of the larynx. Its 
free extremity is broad and rounded ; its attached end is long and narrow, and 
connected to the receding angle between the two ahe of the thyroid cartilage, 
just below the median notch, by a long, narrow, ligamentous band, the thyro¬ 
epiglottic ligament. It is also connected to the posterior surface of the body of 
the hyoid bone, by an elastic ligamentous band, the kyo-epiglottic ligament. 

Its anterior or lingual surface is curved forwards towards the tongue, and 
covered by mucous membrane, which is reflected on to the sides and base of this 
organ, forming a median and two lateral folds, the glosso-epiglottidean liga¬ 
ments. 

Its posterior or laryngeal surface is smooth, concave from side to side, convex 
from above downwards, and covered by mucous membrane : when this is removed, 
the surface of the cartilage is seen to be studded with a number of small mucous 
glands, which are lodged in little pits upon its surface. To its sides the aryteno- 
epiglottidean folds are attached. 

Structure of the Cartilages. The epiglottis, cuneiform curtilages, and cornicula 
laryngis are composed of yellow cartilage, which shows little tendency to ossifica¬ 
tion; hut the other cartilages resemble in structure the costal cartilages, and they 
become more or less ossified in old age. 

Ligaments. The ligaments of the larynx are extrinsic , as those connecting the 
thyroid cartilage with the os hyoides ; and intrinsic , as those connecting the 
several cartilaginous segments with each other. 

The ligaments connecting the thyroid cartilage with the os hyoides are three 
in number; the thyro-hyoidean membrane, and the two lateral thyro-hyoidean 
ligaments. 

The Thyro-hyoidean Membrane is a broad, fibroblastic, membranous layer, 
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attached below to the upper border of the thyroid cartilage, and above to the 
upper border of the inner surface of the hyoid bone; being separated from the 
posterior surface of the hyoid bone by a synovial bursa. It is thicker in the 
middle line than at either side, in which situation it is pierced by the superior 
laryngeal nerve and artery. 

The two lateral Tliyro-hyoidean Ligaments are rounded, elastic cords, which 
pass between the superior cornua of the thyroid cartilage, to the extremities of 
the greater cornua of the hyoid bone. A small cartilaginous nodule ( cartilago 
triticea ), sometimes bony, is found in each. 

The ligaments connecting the thyroid cartilage to the cricoid are also three in 
number; the crico-thyroidean membrane, and the capsular ligaments and synovial 
membrane. 

The Crico-thyroid Membrane is composed mainly of yellow elastic tissue. It 
is of triangular shape; thick in front, where it connects together the contiguous 
margins of the thyroid and cricoid cartilages ; thinner at each side, where it 
extends from the superior border of the cricoid cartilage, to the inferior margin 
of the true vocal cords, with which it is closely united in front. 

The anterior portion of the crico-thyroid membrane is convex, concealed on 
each side by the Crico-thyroid muscle, subcutaneous in the middle line, and crossed 
horizontally by a small anastomotic arterial arch, formed by the junction of the 
crico-thyroid branches on either side. 

The lateral portions are lined internally by mucous membrane, and covered by 
the lateral Crico-arytenoid and Thyro-arytenoid muscles. 

A Capsular Ligament incloses the articulation of the inferior cornu of the 
thyroid, with the side of the cricoid, on each side. The articulation is lined 
internally by synovial membrane. 

I he ligaments connecting the arytenoid cartilages to the cricoid are two thin 
and loose capsular ligaments connecting together the articulating surfaces, lined 
internally by synovial membrane, and strengthened behind by a strong posterior 
crico-arytenoid ligament, which extends from the cricoid to ‘the inner and back 
part of the base of the arytenoid cartilage. 

I lie ligaments of the epiglottis are the hyo-epiglottic, the thyro-epiglottic, and 
the three glosso-epiglottic folds of mucous membrane which connect the epiglottis 
to the sides and base of the tongue. The latter have been already described. 

le Jlyo-epigJottic Ligament is an elastic fibrous band, which extends from 
the anterior surface of the epiglottis, near its apex, to the posterior surface of the 
body of the hyoid hone. 

The Thyro-epiglottic Ligament is a long, slender, elastic cord, which connects 
the apex of the epiglottis with the receding angle of the thyroid cartilage, imme¬ 
diately beneath the median notch, above the attachment of the vocal cords. 

Interior oj the Larynx. The superior aperture of the larynx is a triangular or 
con i oim opening, wide in front, narrow behind, and sloping obliquely downwards 
.ini mi w,m s. t is bounded in front by the epiglottis : behind, bv the apices 
oi the arytenoid cartilages, and the cornicula laryngis: and laterally by a fold of 
mucous membrane, inclosing ligamentous and muscular fibres, stretched between 

ic mi ts <> t k epiglottis and the apex of the arytenoid cartilage : these are the 
aiy eno epig ottu ean folds, on the margins of which the cuneiform cartilages 
onn a mote or less distinct whitish prominence. 

The cavity of the larynx k divided into two parts by the projection inwards of 

ie choidm \ocales, and Ihyro-arytenoid muscles; between tiie two cords is a 

ZLTi T r °' V f r ,m ' or chi »k, the glottis, or rima glottidis. The 

I !’ H l,mI ' " the larynx above the glottis is broad ami triangular in 
shape above and corresponds to the interval between the aim of the thyroid 

circula? e form e P °‘°" ‘ K ‘ gl ° ttis is at first elliptical, and lower down of a 

The Glottis is the interval between the inferior vocal cords. The two superior 
or false xoeal cords are placed above the latter, and formed almost entirely by a 


G45 


CAVITY OP LARYNX; GLOTTIS; VOCAL CORDS. 

folding inwards of the mucous membrane ; whilst the two inferior or true vocal 
cords are thick, strong, and formed partly by mucous membrane, and partly by 
ligamentous fibres. Between the true and false vocal cords, on eacli side, is an 


Fig. 333.—Interior of the Larynx, seen from above 
(enlarged). 



oval depression, the sinus or ventricle of the larynx , which leads upwards, on the 
outer side of the superior vocal cord, into the decal pouch of variable size, the 
sacculus laryngis . 

The Rlma Glottidis is the narrow triangular fissure or clunk between the infe¬ 
rior or true chordae vocales. Its length, in the male, measures rather less than an 
inch, its breadth varying at its widest part from a third to half an inch. In thu 
female, these measurement* are less by two or three lines. The form of the 
aperture varies; in ordinary respiration it is a narrow interval, being somewhat 
enlarged and rounded behind; hut when dilated, it is triangular in form, nanow 
in front ami broad behind. 

The Superior or False Focal Cords , so called because they are not concerned in 
the production of the voice, are two thick folds of mucous membrane, inclosing a 
delicate narrow fibrous band, the superior thyro-arytenoid ligament . 1 his liga- 
merit consists of a thin band of elastic tissue, attached in front to the receding 
angle of the thyroid cartilage below the epiglottis, and behind to the tubercle on 
the anterior and inner surface of the arytenoid cartilage. The lower border of 
this ligament, inclosed in mucous membrane, forms a free crescentic margin, which 
constitutes the upper boundary of the ventricle of the larynx. 

The Inferior or True Vocal Cords, so called from their being concerned m 
the production of sound, are two thick and strong fibrous bands {inferior thy ro¬ 
an,tmoid ligaments ), covered externally by a thin and delicate mucous membrane. 
Each ligament consists of a compact band of parallel fibres of yellow elastic tissue, 
attached in front to the centre of the depression between the two aim of the 
thyroid cartilage, and behind to the anterior angle of the base of the aij tenoid. 
Its inferior border is continuous with the thin lateral part of the crico-thvroK 
membrane. Its superior border forms the lower boundary of the ventricle of tlie 
larynx. Externally, the Thyro-arytsenoideus muscle lies parallel with it. It is 
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covered internally by mucous membrane, which is extremely thin, and closely 
adherent to its surface. * ^ 

The Ventricle of the Larynx is an oblong fossa, situated between the superior 
ami inferior vocal cords on each side, and extending nearly their entire length. 
This fossa is bounded above by the free crescentic edge of the superior vocal 
cord; below, by the straight margin of the true vocal cord; externally, by the 
corresponding Thyro-arytsenoideus muscle. The anterior part of the ventricle 
leads up by a narrow opening into a ctccal pouch of mucous membrane of variable 
size, called the laryngeal pouch. 

The Saeculus Larynyis, or laryngeal pouch, is a membranous sac, placed be¬ 
tween the superior vocal cord and the inner surface of the thyroid cartilage 
occasionally extending as far as its upper border; it is conical in form, and curved 
slightly backwards, resembling in form a Phrygian cap. On the surface of its 
mucous membrane arc the openings of sixty or seventy small follicular glands 
which tire lodged in the submucous areolar tissue. This sac is inclosed in a 
fibrous capsule, continuous below with the superior thyro-arytenoid ligament; its 
laryngeal surface is covered by the Arytaeno-epiglottideus inferior muscle (Com¬ 
pressor sacculi larynyis, Hilton); whilst its exterior is covered by the Thvro- 
epiglottideus muscle. These muscles compress the sacculus laryngis, and discharge 
the secretion it contains upon the chordae vocales, the surface "of which it is in- 
tended to lubricate. 

Musclks. r I lie intrinsic muscles of the larynx are eight in number; five of 
which are the muscles of the chordae vocales and rima glottidis ; three are con¬ 
nected with the epiglottis, 

1 he five muscles of the chordae vocales and rima glottidis are the 

Crico-thyroid. Ary ta?noideus. 

Crico-arytsenoideus posticus. Thyro-ary tamoideus. 

Crico-arytamoideus lateralis. 


The Crico-thyroid is triangular in form and situated at the fore part and 
side of the cricoid cartilage. It arises from the front and lateral part of the 
cricoid cartilage; its fibres diverge, passing obliquely upwards and outwards, to 
be inserted into the lower and inner borders of the thyroid cartilage; from near 
the median line in front, as far back as the inferior cornu. 

The inner borders of these two muscles are separated in the middle line by a 
, triangular interval, occupied by the crico-thyroid membrane. J 

11 «*•«* from the broad depression occupying 

each lateral half of the posterior surface of the cricoid cartilage; its fibres'pass 
upwards and outwards, and converge to be inserted into the outer angle of the 

nbblirl.' a, ' yte i°A d f rti,a Sf- The "Pl’cr fibres arc nearly horizontal, the 
middle oblique, and the lower almost vertical. 

nh Hl £™o-aryt*noidem lateralis is smaller than the preceding, and of an 
' , ) r n, 'T fn,m ! u V per border of the side of the cricoid cartilage, 

?he basp^f g tl b ,<1U ! 7 and backwar,i ‘ , > is inserted into the outer angle of 

Vi 77 lC ‘ a, 7 tem ’" J ca . rt,la 8 e > front of the preceding muscle, 
ontc, l ' s !l broad flat muscle, which lies parallel with the 

receding a^Wftrue vocalI cord. It arises in front from the lower half of the 
fibres m f n Y'T ei “' tlla g®’ an ' 1 from the crico-thyroid ligament. Its 

! r ^ back ; Vi : r,ls aml ,M ! twai- d.s, to be inserted into the base and 

fasciculi Tl° •'l".' arytenoid cartilage. This muscle consists of two 
£ d, 5® th,ck ^ !S inserted into the anterior angle of the 

face- t H,?,'nXTvST** aet ‘' a,,d ,t ' t ,° ,hc ad J accnt portion of its anterior sur- 
The ’ sun ’>■) I f * ' i" 1 1 i K t !“ e voca . cord > to which it is occasionally adherent. 
SrC S into the anterior surface and 

“^1 arytenoul, above the preceding fibres; it lies on the outer 
* The t,Z Jaryngts, immediately beneath its mucous lining. 

I he Arytcenmdeus ts a single muscle, filling up the posterior concave surface of 
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Fig. 331 .—Muscles of Larynx, sitle View, Right 
Ala of Thyroid Cartilage removed. 


/■r*lnnl*r fctcti 
f»rbf*rUr Cornu 
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the arytenoid cartilages. It arises from the posterior surface and outer border of 
one arytenoid cartilage, and is inserted into the corresponding parts of the oppo¬ 
site cartilage. It consists of three planes of fibres, two oblique and one transverse. 
The oblique fibres , the most superfi¬ 
cial, form two fasciculi, which pass 
from the base of one cartilage to 
the apex of the opposite one. The 
transverse fibres, the deepest and most 
numerous, pass transversely across 
between the two cartilages; hence the 
Arytaenoideus was formerly considered 
as several muscles, under the names of 
transfer si and obliqui. A few of the ob¬ 
lique fibres are occasionally continued 
round the outer margin of the cartilage, 
and blend with the Thyro-arytenoid 
or the Aryteno-epiglottidean muscle. 

The muscles of the epiglottis are the 

Thyro-cpiglottideus. 

Arytseno-epiglottideus superior. 

Arytaeno-epiglottideus inferior. 

The Thyro-epiglottideus is a deli¬ 
cate fasciculus, which arises from the 
inner surface of the thyroid cartilage, 
just external to the origin of the 
Thyro-arytenoid muscle, and spread¬ 
ing out upon the outer surface of the 
sacculus laryngis, some of its fibres 
are lost in the aryteno-epiglottidean 
fold, whilst others are continued for¬ 
wards to the margin of the epiglottis 

(depressor epiglottidis ). „ . . r 

The Arytceno-epiglottideus superior consists ol a few delicate musculai fasciculi, 
which arise from the apex of the arytenoid cartilage, and become lost in the fold 
of mucous membrane extending between the arytenoid cartilage and side of the 
epiglottis (anjtceno-epicjlottidcan folds). . . 

The Arytceno-epiglottideus inferior (Compressor saceuli lart/nyis, lUUcm) arises 
from the arytenoid cartilage, just above the attachment of the superior vocal cord, 
and, passing forwards and upwards, spreads out upon the inner and uppei pait <> 
the sacculus laryngis, and is inserted by a broad attachment, into the maigui o 
the epiglottis. This muscle is separated from the preceding by an indistinct 

areolar interval. _ . , , . 

Actions. In considering the action of the muscles of the larynx, they may be 
conveniently divided into two groups, viz.: 1. Those which open and close the 
glottis. 2/ Those which regulate the degree of tension of the vocll cords. 

1. The muscles which open the glottis are the Crico-arytaenoidei postici, and 
those which close it are the Arytsenoideus, the Crico-arytienoidei laterales, and the 
Tlivro-ar ytsenoidei. 2. The muscles which regulate the tension of tins vocal cords 

are the Crico-thyroidci, which stretch and elongate them, and the Thyro-arytae- 
noidei, which relax and shorten them. The Thyro-epiglottideus is a depressor of 
the epiglottis, and the Arytaeno-epiglottidei constrict the superior aperture of ic 
larynx,”compress the sacculus laryngis, and empty it of its contents. 

The Crieo-an/tcenoidei postici separate the chord* vocalcs, and consequently 
open the glottis, by rotating the base of the arytenoid cartilages outwards and 
backwards: so that their anterior angles, and the ligaments attached to them, be¬ 
come widely separated. 
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The Crico-aryUenoidci laterales close the glottis, by rotating the base of i|,e 
arytenoid cartilages m the opposite direction to the last-named muscles, so as to 
approximate their anterior angles. 

The Arytcenoideus muscle approximates the arytenoid cartilages, and thus closes 
the opening of the glottis. 

The Crico-thyroid muscles effect the tension and elongation of the vocal cords. 
The Thyro-arytamoidei muscles approximate the anterior angles of the aryte¬ 
noid cartilages, and thus constrict the glottis. According to Willis, they also 
diaw the arytenoid cartilages, together with the part of the cricoid to which 
they are connected, forwards, and thus shorten and relax the vocal cords. 

The Thyro-epiylottidci depress the epiglottis, and assist in compressing the sac- 
culus laryngis. The Arytseno-epiglottideus superior constricts the superior aper¬ 
ture of the larynx, when it is drawn upwards, during deglutition, and the opening 
closed by the epiglottis. The Arytaeno-epiglottideus inferior, together with some 
tibres of the* Ihyro-aryta&noidei, compress the sacculus laryngis. 

The Mucous Membrane of the Larynx is continuous, above, with that lining 
the mouth and pharynx, and is prolonged through the trachea and bronchial tubes 
into the lungs. It lines both surfaces of the epiglottis, to which it is closelv 
adherent, and forms the aryteno-epiglottidean folds, which encircle the superior 
aperture of the larynx. It lines the whole of the cavity of the larynx : forms 
by its reduplication, the chief part of the superior, or false vocal cords; and from 
the ventricle is continued into the sacculus laryngis. It is then reflected over 
the true vocal cords, where it is thin, and very intimately adherent; covers the 
inner surface of the crico-thyroid membrane, and cricoid cartilage; and is ulti¬ 
mately continuous with the lining membrane of the trachea. It is covered with 
a columnar ciliated epithelium, below the superior vocal cord, but, above this 
point, the cilme are found only m front, as high as the middle of the epiglottis. 
In the rest of its extent, the epithelium is of the squamous variety. 

b lands. The mucous membrane of the larynx is furnished with numerous 
muciparous glands, the orifices of which are found in nearly every part • they are 
very numerous upon the epiglottis, being lodged in little pits in its substance: 
the}rare also found in large numbers along the posterior margin of the aryteno- 

n, ' ,t of .‘ the 1 ar y. ten 1 oid cartilages, where they are termed the 
yams. 1 hey exist also in large numbers upon the inner surface of 
the sacculus laryngis. None are found on the vocal cords. 

rior and^htferio^thyroitl!^^* "* 1 “ yn *“ l Ranches derived from the supe- 

veins. 6 Feim mpt7 themse,ves int0 the superior, middle, and inferior thyroid 

rp! ie tynphatws terminate in the deep cervical glands. 

branlr;ZL arC J hC ***“?? lar - vu S c "\> aml tl,e inferior or recurrent laryngeal 
The sunerior l i rv'r lcllll . l0 " as rlc nerves, joined by filaments from the sympathetic, 
thc Vvin ? • •; n S eal ncrv e supplies the mucous membrane of the larynx, and 

C i Tl,e , i, .' f ' ri01 ' ,!*7»8e*l »*«. supplies the r u, . nbg 
mustles. I he Ary tcnoid muscle is supplied by both nerves. 

Tiie Trachea. 

ffm'.n t 1 rach ? a ’. 0r , a,r * tube > «s a cartilaginous and membranous cylindrical tube 

- rt .1 A" 1f - “ 

""™ thyroid voitts, the . „ St,™^T 
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the Sterno-hyoid and Sterno-thyroid muscles, the cervical fascia (in the in¬ 
terval between these muscles), and, more superficially, by the anastomosing 
branches between the anterior jugular veins: in the thorax , it is covered by 


Fig. 335.«—Front View of Cartilages of Larynx: the Trachea ami Bronchi. 



the first piece of the sternum, the remains of the thymus gland, the left vena 
innominata, the arch of the aorta, the innominate and left carotid arteries, and the 
deep cardiac plexus. It lies upon the oesophagus, which is directed to the left, 
near the arch of the aorta. Laterally , in the neck, it is in relation with the com¬ 
mon carotid arteries, the lateral lobes of the thyroid gland, the inferior thyroid 
arteries, and recurrent laryngeal nerves; and, in the thorax , it lies in the inter¬ 
space between the pleurae. 

The Right Bronchus , wider, shorter, and more horizontal in direction than the 
left, is about an inch in length, and enters the right lung, opposite the fourth 
dorsal vertebra. The vena azygos arches over it, from behind; and the right 
pulmonary artery lies below, and then in front of it. 

The Left Bronchus is smaller, more oblique, and longer than the right, being 
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nearly two inches in length. It enters the root of the left lung, opposite the fifth 
dorsal vertebra, about an inch lower than the right bronchus. It crosses the front 
of the oesophagus, the thoracic duct, and the descending aorta; passes beneath the 
arch of the aorta, and has the left pulmonary artery lying at first above, and then 
in front of it. 

The trachea is composed of imperfect cartilaginous rings, fibrous membrane, 
muscular fibres, longitudinal yellow elastic fibres, mucous membrane, and glands. 

The Cartilages vary from sixteen to twenty in number: each forms an imperfect 
ring, which surrounds about two-thirds of the cylinder of the trachea, being imper¬ 
fect behind, where the tube is completed by fibrous membrane. The cartilages are 
placed horizontally above each other, separated by narrow membranous intervals. 
They measure about two lines in depth, and half a line in thickness. Their outer 
surfaces are flattened, but, internally, they are convex, from being thicker in the 
middle than at the extremities. The cartilages are connected together, at their 
margins, by an elastic fibrous membrane, which covers both their surfaces; and in 
the space between their extremities, behind, forms a distinct layer. The peculiar 
cartilages are the first and the two last. 

The first cartilage is broader than the rest, and sometimes divided at one end: it 
is connected by fibrous membrane with the lower border of the cricoid cartilage, 
with which, or with the succeeding cartilage, it is sometimes blended. 

The last cartilage is thick and broad in the middle, in consequence of its lower 
border being prolonged downwards, and, at the same time, curved backwards, at 
the point of bifurcation of the trachea. It terminates on each side in an imper¬ 
fect ring, which incloses the commencement of the bronchi. The cartilage above 
the last, is somewhat broader than the rest at its centre. Two or more of the 
cartilages often unite, partially or completely, and are sometimes bifurcated at 
their extremities. They are highly elastic, and seldom ossify, even in advanced 
life. In the right bronchus, the cartilages vary in number from six to eight; in 
the left, from nine to twelve. They are shorter and narrower than those of the 
trachea. 

J lie Muscular Fibres are disposed in two layers, longitudinal and transverse. 
The longitudinal fibres are the most external, and arise by minute tendons from 
the termination of the tracheal cartilages, and from the fibrous membrane. 

J he transverse fibres, the most internal, form a thin layer, which extends trans¬ 
versely between the ends of the cartilages, at the posterior part of the trachea. 
The muscular fibres are of the involuntary class. 

Ill q Elastic Fibres are situated beneath the mucous membrane, inclosing the 
entire cylinder of the trachea ; they are most abundant at its posterior part, where 
they are collected in longitudinal bundles. 

The r F) a cheat (j lauds are found in great abundance at the posterior part of the 
tiachea. They are small, flattened, ovoid bodies, placed between the fibrous and 
musculai coats, each furnished with an excretory duct, which opens on the surface 
of the mucous membrane. Some glands of smaller size are also found at the sides 
of the trachea, between the layers of fibrous tissue connecting the rings, and others 
immediately beneath the mucous coat. The secretion from these glands serves to 
lubricate the inner surface of the trachea. 

The Mucous Membrane lining the tube is covered with columnar ciliated epithe- 
liuin. It is continuous with that lining the larynx. 

1 essch and Nerves. The trachea is supplied with blood by the inferior thvroid 
arteries. J 

The Veins terminate in the thyroid venous plexus. 

The .Wees are derived from the pneumogastric and its recurrent branches, and 
trom the sympathetic. 


Say ca l Anatomy 1 he air-passage may be opened in three different situations : through 
the crieo-thyrmd membrane ( laryngotomy ), through the cricoid cartilage and upper ring 
ol the trachea (laryngo-traeKeolomy), or through the trachea below the isthmus of the 


SURGICAL ANATOMY OF LARYNGO-TRACHEAL REGION. 651 

thyroid "land ((rnchfohtmi/). Tlie student should, therefore, carefully consider the relative 
anatomy of the air tube in each of these situations. 


Fig. 336.—Surgical Anatomy of Laryngo-tracheal Region, in the Infant. 



Beneath the integument of the laryngo-tracheal region, on either side of the median 
line, are the two anterior jugular veins. Their size and position vary; there is nearly 
always one, and frequently two : at the lower part of the neck they diverge, passing 
beneath the Sterno-mastoid muscles, and are frequently connected by a transverse com¬ 
municating branch. These veins should, if possible, always be avoided in any operation 
on the larynx or trachea. If cut through, considerable hemorrhage is the result. 

Beneath the cervical fascia are the Stemo-hyoid and Sterno-thyroid muscles, the conti¬ 
guous edges of the former being near the median line; and beneath these muscles the 
following parts are met with, from above downwards : the thyroid cartilages, the crico¬ 
thyroid membrane, the cricoid cartilage, the trachea, and the isthmus of the thyroid gland. 

The crico-thyroid space is very superficial, and may be easily felt, beneath the skin, as a 
depressed spot, about an inch below the poinum Ada mi; it is crossed transversely by a 
small artery, the crico-thyroid, the division of which is seldom accompanied by any 
troublesome hemorrhage. 

The isthmus of the thyroid gland usually crosses the second and third rings of the trachea; 
above it, is found a large transverse communicating branch between the superior thyroid 
veins, and the isthmus is covered by a venous plexus, formed between the thyroid veins of 
oppusite sides. On the sides of the thyroid gland, and below it, the veins converge to a 
single median vessel, or to two trunks which descend along the median line of the front of 
the trachea, to open into the innominate vein by valvcd orifices. In the infant, the thymus 
gland ascends a variable distance along the front of the trachea; and the innominate artery 
crosses this tube obliquely at the root of the neck, from left to right. The arteria thyroidea 
ima, when that vessel exists, passes from below upwards along the front of the trachea. Ihe 
upper part of the trachea lies comparatively superficial ; but the Lower part passes obliquely 
downwards and backwards, so as to be deeply placed between the converging Sterno-mastoid 
muscles. In the child, the trachea is smaller, more deeply placed, and more movable than 
in the adult. In fat, or short-necked people, or in those in whom the muscles of the neck are 
prominently developed, the trachea is more deeply placed than in the opposite conditions. 

From these observations, it must be evident that laryngotomy is anatomically the most 
simple operation, can most readily he performed, and should always be preferred when 
particular circumstances do not render the operation of tracheotomy absolutely neces¬ 
sary. The operation is performed thus: the bead being thrown back and steadied by an 
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assistant, the finger is passed over the front of tip? neck, and the crico-thyroid depression felt 
for. A vertical incision is then made through the skin, in the middle line over this spot, and 
the crico thyroid membrane is divided to a sufficient extent to allow of the introduction of a 
large curved tube. The crico-thyroid artery is the only vessel of importance crossing this 
space. If it should be of large size, its division might produce troublesome hemorrhage. 

Lnrymjo-tracheotomy, anatomically considered, is more dangerous than tracheotomy, on 
account of the small interspace between the cricoid cartilage and the isthmus of the 
thyroid gland : the communicating branches between the superior thyroid veins, which 
cover this spot, can hardly fail to be divided; and the greatest care will not, in some 
cases, prevent the division of part of the thyroid isthmus. If either of these structures is 
divided, the hemorrhage will be considerable. 

Tracheotomy below the isthmus of the thyroid gland is performed thus : the head being 
thrown back and steadied by an assistant, an incision, an inch and a half or two inches in 
length, is made through the skin, in the median line of the neck, from a little below the 
cricoid cartilage, to the top of the sternum. The anterior jugular veins should be avoided, by 
keeping exactly in the median line; the deep fascia should then be divided,and the contigu¬ 
ous borders of the Sterno-hyoid muscles separated from each other. A quantity of loose 
areolar tissue, containing the inferior thyroid veins, must then be separated from the front of 
the trachea, with the handle of the scalpel; and when the trachea is well exposed, it should 
be opened by inserting the knife into it, dividing two or three of its rings from below upwards. 
It is a matter of the greatest importance to restrain, if possible, all hemorrhage before the 
tube is opened; otherwise, blood may pass into the trachea, and suffocate the patient. 

The Plbuile. 

Eacdi lung is invested, upon its external surface, by an exceedingly delicate 
serous membrane, the pleura, which incloses the organ as far as its Toot, and is 
then reflected upon the inner surface of the thorax. The portion of the serous 


Fig. 337.—A Transverse Section of the Thorax, showing the relative Position of the Viscera, 
ami the Reflections of the Pleurae. 
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membrane investing the surface of the lung is called the pleur, 
(visceral layer of pleura); whilst that which lines the inner surfa e o 


pulmonalis 
the chest is 
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called the pleura costalis (parietal layer of pleura). Tlic interspace or cavity 
between these two layers is called the cavity of the pleura. Each pleura is 
therefore a shut sac, one occupying the right, the other the left half of the thorax ; 
and they are perfectly separate, not communicating with each other. The two 
pleurce do not meet in the middle line of the chest, excepting at one point in 
front ; an interspace being left between them, which contains all the viscera of 
the thorax, excepting the lungs: this is the mediastinum. 

lie flections of the Pleura (Fig. 337). Commencing at the sternum, the pleura 
passes outwards, covers the costal cartilages, the inner surface of the ribs and 
Intercostal muscles, and at the back of the thorax passes over the thoracic 
ganglia and their branches, and is reflected upon the sides of the bodies of the 
vertebrae, where it is separated by a narrow interspace from the opposite pleura, 
the posterior mediastinum. 

From the vertebral column, the pleura passes to the side of the pericardium, 
which it covers to a slight extent; it then covers the back part of the root of the 
lung, from the lower border of which a triangular fold descends vertically by the 
side of the posterior mediastinum to the Diaphragm. This fold is the broad 

ligament of the lung, the ligament um hit urn pulmonis , and serves to retain the 

lower part of the organ in position. From the root , the pleura may be traced 
over the convex surface of the lung, the summit and base, and also over the sides 
of the fissures between the lobes. It covers its anterior surface, and front part 
of its root, and is reflected upon the side of the pericardium to the inner surface 
of the sternum. 

Below , it covers the upper surface of the Diaphragm. Above , its apex pro¬ 
jects, in the form of a cul-de-sac, through the superior opening of the thorax 

into the neck, extending about an inch above the margin of the first rib, and 
receives the summit of the corresponding lung : this sac is strengthened, according 
to Dr. Sibson, by a domelike expansion of fascia, derived from the lower part of 
the Scaleni muscles. 

A little above the middle of the sternum, the contiguous surfaces of the two 
pleurae are in contact for a slight extent; but above and below this point, the 
interval left between them by their non-approximation forms the anterior medias¬ 
tinum. 

The inner surface of the pleura is smooth, polished, and moistened by a serous 
fluid; its outer surface is intimately adherent to the surface of the lung, and to 
the pulmonary vessels as they emerge from the pericardium ; it is also adherent to 
the upper surface of the Diaphragm ; throughout the rest of its extent it is some¬ 
what thicker, and may be separated from the adjacent parts with extreme facility. 

The right pleural sac is shorter, wider, and reaches higher in the neck than the 

left. . . 

The arteries of the pleura are derived from the intercostal, the internal mam¬ 
mary. the phrenic, inferior thyroid, thymic, pericardiac, and bronchial. 

The veins correspond to the arteries. 

The lymphatics are very numerous. 

The nerves are derived from the phrenic and sympathetic (Luschka). Kolliker 
states that some accompany the ramifications of the bronchial arteries in the 
pleura pulmonalis. 

Mediastinum. 

The mediastinum is the space left in the median line of the chest by the non- 
approximation of the two pleurae. It extends from the sternum in front to the 
spine behind, and contains all the viscera in the thorax, excepting the lungs. 
The mediastinum may be subdivided, for convenience of description, into the ante¬ 
rior, middle, and posterior. . , , 

The Anterior Mediastinum is bounded in front by the sternum, on each side by 
the pleura, and behind by the pericardium. Owing to the oblique position of the 
heart towards the left side, this space is not parallel with the sternum, but directed 
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obliquely from above downwards, and to the left of the median line; it is broad 
below, narrow above, very narrow opposite the second piece of the sternum, the 
contiguous surfaces of the two pleurae being occasionally united over a small 
space. The anterior mediastinum contains the origins of the Sterno-hyoid and 
Sterno-thyroid muscles, the Triangularis sterni, the internal mammary vessels of 
the left side, the remains of the thymus gland, and a quantity of loose areolar 
tissue, containing some lymphatic vessels ascending from the convex surface of 
the liver. 

The Middle Mediastinum is the broadest part of the interpleural space. It 
contains the heart inclosed in the pericardium, the ascending aorta, the superior 
vena cava, the bifurcation of the trachea, the pulmonary arteries and veins, and 
the phrenic nerves. 

The Posterior Mediastinum is an irregular triangular space, running parallel 
with the vertebral column ; it is bounded in front by the pericardium and roots of 
the longs, behind by the vertebral column, and on either side by the pleura. It 
contains the descending aorta, the greater and lesser azygos veins and superior 
intercostal vein, the pncumogastric and splanchnic nerves, the oesophagus, thoracic 
duct, and some lymphatic glands. 


The Lungs. 

The lungs are the essential organs of respiration: they are two in number, 


Fig. 338.—Front View of the Heart and Lungs. 



placed one in each of the lateral cavities of the chest, separated from each other 
jy the heart and other contents of the mediastinum. Each lung is conical in 
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shape, ami presents for examination an apex, a base, two borders, and two 
surfaces. 

The apex forms a tapering cone, which extends into the root of the neck, about 
an inch to an inch and a half above the level of the first rib. 

The base is broad, concave, and rests upon the convex surface of the Dia¬ 
phragm ; its circumference is thin, and fits into the space between the lower ribs 
and the costal attachment of the Diaphragm, extending lower down externally 
and behind than in front. 

The external or thoracic surface is smooth, convex, of considerable extent, 
and corresponds to the form of the cavity of the chest, being deeper behind than 
in front. 

The inner surface is concave. It presents, in front, a depression corresponding 
to the convex surface of the pericardium, and behind, a deep fissure (the hilum 
pulmonis), which gives attachment to the root of the lung. 

'fhe posterior border is rounded and broad, and is received in the deep con¬ 
cavity on either side of the spinal column. It is much longer than the anterior 
border, and projects below between the ribs and Diaphragm. 

The anterior border is thin and sharp, and overlaps the front of the pericardium. 

The anterior border of the right lung corresponds to the median line of the 
sternum, and is in contact with its fellow, the pleune being interposed, as low as 
the fourth costal cartilage; below this, the contiguous borders are separated by a 
V-shaped interval, formed at the expense of the left lung, and corresponding to 
which the pericardium is exposed. 

Each lung is divided into two lobes, an upper and lower, by a long and deep 
fissure, which extends from the upper part of the posterior border of the organ, 
about three inches from its apex, downwards and forwards to the lower part of 
its anterior border. This fissure penetrates nearly to the root. In the right lung 
the upper lobe is partially divided by a second and shorter fissure, which extends 
forwards and upwards from the middle of the preceding to the anterior margin of 
the organ, marking off a small triangular portion, the middle lobe. The left lung 
presents a deep V-shaped notch at the lower part of its anterior border, into which 
the apex of the heart is received. 

The right lung is the largest; it is broader than the left, owing to the inclina¬ 
tion of the heart to the left side; it is also shorter by an inch, in consequence of 
the Diaphragm rising higher on the right side to accommodate the liver. The 
right lung has also three lobes. 

The left lung is smaller, narrower, and longer than the right, and has only 
two lobes. 

A little above the middle of the inner surface of each lung, and nearer its pos¬ 
terior than its anterior border, is its root, by which the lung is connected to the 
heart and the trachea. It is formed by the bronchial tube, the pulmonary artery, 
the pulmonary veins, the bronchial arteries and veins, the pulmonary plexus of 
nerves, lvmphatics, bronchial glands, and areolar tissue, all of >>hich are inclosed 
by a reflection of the pleura. The root of the right lung lies behind the superior 
cava and upper part of the right auricle, and below the vena azygos. That of the 
left lung passes beneath the arch of the aorta, and in front of the descending aorta ; 
the phrenic nerve and the anterior pulmonary plexus lie in front of each, and the 
pneumogastric and posterior pulmonary plexus behind each. 

The structures composing the root of each lung are arranged in a similar 
manner from before backwards on both sides, viz.: the pulmonary veins most 
anterior; the pulmonary artery in the middle; and the bronchus, together with 
the bronchial vessels, behind. " From above downwards, on the two sides, their 
arrangement differs, thus:— 

On the right side, their position is, bronchus, pulmonary artery, pulmonary 
veins; but on the left side, their position is, pulmonary artery, bronchus, pul¬ 
monary veins; which is accounted for by the bronchus being placed on a lower 
level on the left than on the right side. 
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The weight of both lungs together is about forty-two ounces, the right lung 
being two ounces heavier than the left, but much variation is met with according 
to the amount of blood or serous fluid they may contain. The lungs are heavier 
in the male than in the female, their proportion to the body being, in the former, 
as 1 to 37, in the latter, as 1 to 43. The specific gravity of the lung-tissue varies 
from 345 to 74G, water being 1000. 

The color of the lungs at birth is of a pinkish white; in adult life, mottled in 
patches, of a dark slate color; and, as age advances, this mottling assumes a dark 
black color. The coloring matter consists of granules of a carbonaceous substance 
deposited in the areolar tissue near the surface of the organ. It increases in 
quantity as age advances, and is more abundant in males than in females. The 
posterior border of the lung is usually darker thin the anterior. The surface 
of the lung is smooth, shining, and marked out into numerous polyhedral spaces, 
which represent the lobules of the organ, and the area of each of these spaces is 
crossed by numerous lighter lines. 

The substance of the lung is of a light, porous, .spongy texture; it floats in 
water, and crepitates when handled, owing to the presence of air in the tissue; 
it is also highly elastic; hence the collapsed state of these organs when they arc 
removed from the closed cavity of the thorax. 

Structure . The lungs are composed of an external serous coat, a subserous 
areolar tissue, containing a large proportion of elastic fibres, and the pulmonary 
substance or parenchyma. 

The serous coat is derived from the pleura; it is thin, transparent, and invests 
the entire organ as far as the root. 

The subserous areolar tissue contains a large proportion of elastic fibres; it 
invests the entire surface of the lung, and extends inwards between the lobules. 

The parenchyma is composed of lobules, which, although closely connected 
together by an interlobular areolar tissue, are quite distinct from one another, 
being easily separable in the foetus. The lobules vary in size; those on the sur¬ 
face are large, of a pyramidal form, the base turned towards the surface; those in 
the interior are smaller, and of various forms. Each lobule is composed of one 
of the ramifications of the bronchial tube and its terminal air-cells, of the ramifi¬ 
cations of the pulmonary and bronchial vessels, lymphatics, and nerves: all of these 
structures being connected together by areolar fibrous tissue. 

The Bronchus , upon entering the substance of the lung, divides and subdivides 
dichotomously throughout the entire organ. Sometimes three branches arise 
together, and occasionally small lateral branches are given off from the sides of a 
main trunk. Each of the smaller subdivisions of the bronchus enters a pulmonary 
lobule (lobular bronchial tube), and, again subdividing, ultimately terminates in 
the intercellular passages ami air-cells of which the lobule is composed. Within 
the lungs the bronchial tubes are circular, not flattened, and their constituent 
elements present the following peculiarities of structure. 

The Cartilages are not imperfect rings, but consist of laminated plates, of 
v ; ai . form and size, scattered irregularly along the sides of the tube, being most 
distinct at the points of division of the bronchi. They may be traced into tubes 
the diameter of which is only one-fourth of a line. Beyond this point, the tubes 
are'wholly membranous. 1 he fibrous coat, and longitudinal elastic fibres, are 
continued into the smallest ramifications of the bronchi. The muscular coat is 
disposed m the form of a continuous layer of annular fibres, which may be traced 
upon the smallest bronchial tubes: they consist of the unstriped variety of mus¬ 
cular fibre. Ihe mucous membrane lines the bronchus and its ramifications 
throughout, and is covered with columnar ciliated epithelium. 

According to the observations of Mr. Rainey,* the lobular bronchial tubes, on 
entering the substance of the lobules, divide and subdivide from four to nine times, 
according to the size of the lobule, continuing to diminish in size until they attain 

Mcdico-Chirurgical Transactions, vol. xxviii, 1845 . 
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a diameter of ^th to ^tli of an inch. They then become changed in structure, 
losiug their cylindrical form, and are continued onwards as irregular passages 
(intercellular passages), through the substance of the lobule, their sides and ex¬ 
tremities being closely covered by numerous saccular dilatations, the air-cells. 
This arrangement resembles most closely the appearances, to the naked eye, of the 
reticulated structure of the lungs of the tortoise, and other reptilia. 

The Air-cells are small, polyhedral, alveolar recesses, separated from each other 
by thin septa, and communicating freely with the intercellular passages. They 
are well seen on the surface of the lung, and vary from 5 J fl th to / 0 th of an inch 
in diameter; being largest on the surface, at the thin borders, and at the apex ; 
and smallest in the interior. 

At the termination of the bronchial tubes, in the intercellular passages, their 
constituent elements become changed: their walls are formed by an interlacing of 
the longitudinal elastic bundles with fibrous tissue; the muscular fibres disappear, 
and the mucous membrane becomes thin and delicate, and lined with a layer of 
squamous epithelium. This membrane lines the air-cells, and forms by its redu¬ 
plications the septa intervening between them. 

The Pulmonary Artery conveys the dark, impure venous blood to the lungs; 
it divides into branches which accompany the bronchial tubes and terminate 
in a dense capillary network upon the walls of the intercellular passages and air- 
cells. From this network the radicles of the pulmonary veins arise ; coalescing 
into large branches, they accompany the arteries, and return the blood, purified 
by its passage through the capillaries, to the left auricle of the heart. In the 
lung, the branches of the pulmonary artery are usually above and in front of a 
bronchial tube, the vein below. 

The Pulmonary Capillaries form plexuses which lie immediately beneath the 
mucous membrane, on the walls and septa of the air-cells, and upon the walls of 
the intercellular passages. In the septa between the cells, the capillary network 
forms a single layer. The capillaries are very minute, the meshes being only 
slightly wider than the vessels: their walls are also exceedingly thin. 

The Bronchial Arteries supply blood for the nutrition of the lung: they are 
derived from the thoracic aorta, and, accompanying the bronchial tubes, are 
distributed to the bronchial glands, and upon the walls of the larger bronchial 
tubes and pulmonary vessels, and terminate in the deep bronchial veins. Others 
are distributed in the interlobular areolar tissue, and terminate partly in the deep, 
partly in the superficial, bronchial veins. Lastly, some ramify upon the walls of 
the smallest bronchial tubes, and terminate in the pulmonary veins. 

The Superficial and deep Bronchial Perns unite at the root of the lung, and 
terminate on the right side of the vena azygos ; on the left side, in the superior 
intercostal vein. 

The Lf/mpkaties consist of a superficial and deep set; they terminate at the 
root of the lung, in the bronchial glands. 

Nerves. The lungs are supplied from the anterior and posterior pulmonary 
plexuses, formed chiefly by branches from the sympathetic and pneumogastric. 
The filaments from these plexuses accompany the bronchial tubes upon which they 
are lost. Small ganglia have been found by Remak upon the smaller branches of 
these nerves. 

Thyroid Gland. 

The thyroid gland bears much resemblance in structure to other glandular 
organs, and is usually classified together with the thymus, suprarenal glands, and 
spleen, under the head of ductless glands, from its possessing no excretory duct. 
Its function is unknown, but, from its situation in connection with the trachea 
and larynx, is usually described with these, although taking no part in the func¬ 
tion of "respiration. It is situated at the upper part of the trachea, and consists 
of two lateral lobes, placed one on each side of this tube, connected together by a 
narrow transverse portion, the isthmus. 
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Its anterior surface is convex, and covered by the Sterno-hvoid, Sfcerno-thyroid, 
and Oino-hyoid muscles. 

Its lateral surfaces , also convex, lie in contact with the sheath of the common 
carotid artery. 

Its postenor surface is concave, and embraces the trachea and larynx. The 
posterior borders of the gland extend as far hack as the lower part of the pharynx. 

This gland is of a brownish-red color. Its weight varies from one to two ounces. 
It is larger in females than in males, and becomes slightly increased in size during 
menstruation. It occasionally becomes enormously hypertrophied, constituting 
the disease called bronchocele or goitre. Each lobe is somewhat conical in shape, 
about two inches in length, and three-quarters of an inch in breadth, the right 
lobe being rather the larger of the two. 

The isthmus connects the lower third of the two lateral lobes: it measures 
about half an inch in breadth, and the same in depth, and usually covers the 
second and third rings of the trachea. Its situation presents, however, many varia¬ 
tions, a point of some importance in the operation of tracheotomy. Sometimes 
the isthmus is altogether wanting. 

A third lobe, of conical shape, called the pyramid , occasionally arises from the 
left side of the upper part of the isthmus, or from the left lobe, and ascends as 
high as the hyoid bone. It is occasionally quite detached or divided into two 
parts, or altogether wanting. 

A few muscular bands are occasionally found attached, above, to the body of 
the hyoid bone, and connected, below, with the isthmus of the gland, or its pyra¬ 
midal process, and named by Soemmering, the Levator glandula> thyroide<u. 

Structure. The thyroid consists of numerous minute closed vesicles, com¬ 
posed of a homogeneous membrane, inclosed in a dense capillary plexus, and con¬ 
nected together into imperfect lobules by areolar tissue. These vesicles arc 
spherical or oblong, perfectly distinct, and contain a yellowish fluid, in which are 
found floating numerous “dotted corpuscles" and cells. The fluid coagulates by 
heat or alcohol, but preserves its transparency. In the foetus, and in voting sub¬ 
jects, the corpuscles lie in a single layer, in contact with the inner surface of 
these cavities, and become detached during the process of growth. 

The Arteries supplying the thyroid are the superior and inferior thyroid, and 
sometimes an additional branch Irom the arteria innominata, which ascends from 
this vessel upon the front of the trachea. The arteries are remarkable for their 
large size and frequent anastomoses. 

1 he I cins form a plexus on the surface of the gland, and on the front of the 
trachea, from which arise the superior, middle, and inferior thyroid veins; the 
two former terminating in the internal jugular, the latter in the vena inno¬ 
minata. 

The Lymphatics are numerous, of large size, and terminate in the thoracic and 
right lymphatic ducts. 

The Nerves are derived from the pnetimogastric, and from the middle and in- 
ferior cervical ganglia of the sympathetic. 

Chemical Composition. The thyroid gland consists of albumen, traces of gelatin, 
stearin, olein, extractive matter, alkaline and earthy salts, and water. The salts 
.ue chlonde of sodium, alkaline sulphate, phosphate of potash, lime, magnesia, aud 
a trace of oxide of iron. 


Thymus Gi,ani>. 

The thymus gland presents much resemblance in structure to other glandular 
organs, and is classified under the head of the ductless ,,lands, from its possessing 
no excretory duct. 1 

Hie thymus gland is a temporary organ, attaining its full size at the end of the 
second year, when it ceases to grow, and gradually dwindles, until, at puberty, it 
inis almost disappeared, if examined when its growth is most active, it will be 
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found to consist of two lateral lobes, placed in close contact along the middle line, 
situated partly in the anterior mediastinum, partly in the neck, and extending 
from the fourth costal cartilage upwards, as high as the lower border of the 
thyroid gland. It is covered by the sternum, and by the origins of the Sterno-hyoid 
and Sterno-thyroid muscles. In the mediastinum, it rests upon the pericardium, 
being separated from the arch of the aorta and great vessels, by the thoracic 
fascia. In the neck, it lies on the front and sides of the trachea, behind the Sterno¬ 
hyoid and Sterno-thyroid muscles. The two lobes generally differ in size; they 
are occasionally united, so as to form a single mass; and sometimes separated by 
an intermediate lobe. The thymus is of a pinkish-gray color, soft, and tabu¬ 
lated on its surfaces. It is about two inches in length, one and a half in width, 
below, and about three or four lines in thickness. At birth, it weighs about half 
an ounce. 

Structure. Each lateral lobe is composed of numerous lobules held together by 
delicate areolar tissue; the entire gland being inclosed in an investing capsule of 
a similar, but denser structure. The primary lobules vary in size from a pin’s 
head to a small pea. Each lobule contains in its interior a small cavity, which 
is surrounded with smaller or secondary lobules, which arc also hollow within. 
The cavities of the secondary and primary lobules communicate: those of the 
latter opening into the great central cavity, or reservoir of the thymus , which 
extends through the entire length of each lateral half of the gland. The central 
cavity is lined by a vascular membrane, which is prolonged into all the subordi¬ 
nate cavities, and contains a milk-white fluid resembling chyle. 

If the investing capsule and vessels, as well as the areolar tissue connecting 
the lobules, are removed from the surface of either lateral lobe, it will be seen 
that the central cavity is folded upon itself, and admits of being drawn out into a 
lengthened tubular cord, around which the primary lobules are attached in a 
spiral manner, like knots upon a rope. Such is the condition of the organ at an 
early period of its development; for Mr. Simon has shown, that the primitive 
form of the thymus is a linear tube, from which, as its development proceeds, 
lateral diverticula lead outwards, the tube ultimately becoming obscure, from 
its surface being covered with numerous lobules. 

According to Oesterlen and Mr. Simon, the cavities in the secondary lobules 
are surrounded by rounded saccular dilatations or vesicles, which open into it. 
These vesicles are formed of a homogeneous membrane, inclosed in a dense 
capillary plexus. 

The whitish fluid contained in the vesicles and central cavity of the thymus, 
contains numerous dotted corpuscles, similar to those found in the chyle. The 
corpuscles are flattened circular discs, measuring about To ' 0n of an inch in dia¬ 
meter. 

Chemical Composition. The solid animal constituents of the thymus are albu¬ 
men and fibrin in large quantities, gelatin, and other animal matters. The salts 
are alkaline and earthy phosphates, with chloride of potassium. It contains about 
80 per cent, of water. 

The arteries supplying the thymus are derived from the internal mammary, 
and from the superior and inferior thyroid. 

The veins terminate in the left vena innominata, and in the thyroid veins. 

The lymphatics are of large size, arise in the substance of the gland, and are 
said to terminate in the internal jugular vein. Sir A. Cooper considered that 
these vessels carried into the blood the secretion formed in tlie substance of the 
thymus. 

The nerves are exceedingly minute; they are derived from the pneumogastric 
and sympathetic. Branches from the descendens noni and phrenic reach the 
investing capsule, but do not penetrate into the substance of the gland. 
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THE Kidneys are two glandular organs, intended for the secretion of the urine. 

They are situated at the back part of the abdominal cavity, behind the 
peritoneum, one in each lumbar region, extending from the eleventh rib to near 
the crest of the ilium ; the right one being lower than the left, from its vicinity 
to the liver. They are usually surrounded by a considerable quantity of fat, and 
are retained in their position by the vessels which pass to and from them. 

Relations . The anterior surface of the kidney is convex, partially covered bv 
the peritoneum above, and is in relation, on the right side, with the liver, 
descending portion of the duodenum, and ascending colon ; and, on the left side, 
with the great end of the stomach, the lower end of the spleen, and descending 
colon. 


The posterior surface is flattened, and rests upon the corresponding crus of the 
Diaphragm, in front of the eleventh and twelfth ribs, on the anterior lamella of 
the aponeurosis of the Transversalis, which separates it from the Quadratus 
lumborum muscle, and on the Psoas magnus. 

The superior extremity , directed inwards, is thick and rounded, and embraced 
by the suprarenal capsule. It corresponds, on the left side, to the upper border 
of the eleventh rib, and on the right side to the lower border. 

The inferior extremity , small and flattened, extends nearly as low as the crest 
of the ilium. 

The external border is convex, and directed outwards towards the parietes of 
the abdomen. 

I he internal border is concave, directed downwards and forwards, and presents 
a deep notch, the hilus of the kidney , more marked behind than in front. At the 
hilus. the vessels, excretory duct, and nerves pass into or from the organ; the 
blanches of the renal vein lying in front, the artery and its branches next, the 
excretory duct or ureter being behind and below. The hilus leads into a hollow 
space, thermic*, which occupies the interior of the gland. 

Each kidney is about four inches in length, two inches in breadth, and about 
one inch in thickness; the left one being somewhat longer and thinner than the 
light. 1 he weight of the kidney in the adult male varies from 4| oz. to 6 oz.; 
in the female, from 4 oz. to oz.; the difference between the two being about 
hall an ounce. The left is nearly always heavier than the right, by about 
two drachms. Their weight, in proportion to the body, is about 1 to 240. The 
renal substance is dense, firm, extremely fragile, and of a deep red color. 

I lie kidney is invested by a proper fibrous capsule, formed of dense fibro- 
areolar tissue. It is thin, smooth, and easily removed from its surface, to which 
it is connected by fine fibrous processes and vessels; and at the hilus is continued 
inwards, lining the sides of the sinus, and at the bottom of that cavity forms 
sheaths around the bloodvessels, and the subdivisions of the excretory duct. 

On making a vertical section through the organ, from its convex to its concave 
border, it appears to consist of two different substances, named, from their posi¬ 
tion, external or cortical, and internal or medullary. 

1 he cortical substance forms about three-fourths of the substance of the gland, 
it occupies the surface of the kidney, forming a layer about two lines in thick- 
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Fig. 339.—Vertical Section of Kidney. 


ness, ami sends numerous prolongations inwards, towards the sinus between the 
pyramids of the medullary substance. 

The medullar // substance consists of pale, reddish-colored, conical masses, the 
pyramids of Malpighi ; they vary in num¬ 
ber from eight to eighteen; their bases are 
directed towards the cortical substance: 
whilst their apices, which are free, converge 
towards the sinus, and are named the pa¬ 
pilla »(mammillae) of the kidney. The kidney 
is thus seen to consist of a number of coni¬ 
cal-shaped masses, surrounded by an in¬ 
vestment of the cortical substance: these 
represent the separate lobules of which the 
human kidney in the foetus consists, a con¬ 
dition observed permanently in the kid¬ 
neys of many of the lower animals. As 
the human kidney becomes developed, the 
adjacent lobes coalesce, so as to form a 
single gland, the surface of which, even in 
the adult, occasionally presents faint traces 
of a lobular subdivision. 

The medullary portion is denser in struc¬ 
ture than the cortical, and presents a striated 
appearance, from being composed of a num¬ 
ber of minute diverging tubes (tubuli uri - 
niferi). The tubuli uriniferi commence at 
the apices of the cones by small orifices, 
which vary from ^J^th to 2 ocdh °f an inch; 
they pass up in the medullary sub- 
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Fig 340.— Minute Structure of Kidney. 


stance, towards the periphery, they pursue 
a diverging course, dividing and subdividing 
at very acute angles, until they reach the 

cortical substance, when they become convoluted, anastomose frcel\ uitli 
each other, and retain the same diameter. The number of orifices on the 
entire surface of a single papilla is, according to Huschke, about a ^thousand, 
from four to five hundred large, and as many smaller ones. The tubuli 
uriniferi are formed of a transparent homogeneous basement membrane, lined 
by spheroidal epithelium, which occupies about two-thirds of the diameter 
of the tube. The tubes are separated from 
one another, in the medullary cones, by 
capillary vessels, which form oblong meshes 
parallel with the tubuli, and by an interme¬ 
diate parenchymatous substance composed 
of cells. 

The cortical substance is soft, reddish, 
granular, easily lacerated, and contains nu¬ 
merous small, red, globular bodies dissemi¬ 
nated through it in every part, excepting 
towards the free surface. These are the 
Malpighian bodies. The cortical portion, 
like the tubular, is composed of the tubuli 
uriniferi, bloodvessels, lymphatics, and 
nerves, together with an intermediate pa¬ 
renchymatous substance. 

As soon as the tubuli uriniferi enter the 
cortical substance (Fig. 340), they become . 1 . 

convoluted, and anastomose freely with each other: they are sometimes called the 
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tubes of Ferre in. At the bases of the pyramids, the straight tubes are described 
as being collected into small conical fasciculi, the tortuous tubuli corresponding to 
which are prolonged upwards into the cortical portion of the kidney as far as*tlie 
surface, forming a number of small conical masses, which are named the pyramids 
of Fcrrein , several of which correspond to each medullary cone and its corre¬ 
sponding portion of cortical substance. According to Mr. Bowman, the tubuli 
uriniferi commence in the cortical substance as small, dilated, membranous cap¬ 
sules, the capsules of the Malpighian bodies; they also form loops, either by the 
junction of adjacent tubes, or, according to Toynbee, by the union of two branches 
proceeding from the same tube; they have also been seen to arise by free closed 
extremities. 

The Malpighian ladies are found only in the cortical substance of the kidney. 
They are small rounded bodies, of a deep red color, and of the average diameter 
ol the jioth of an inch. Each body is composed of a vascular tuft inclosed in a 
thin membranous capsule, the dilated commencement of a uriniferous tubule. 
The vascular tuft consists of the ramifications of a minute artery, the afferent 
vessel which, after piercing the capsule, divides, in a radiated manner, into 
several branches, which ultimately terminate in a finer set of capillary vessels. 
From these a small vein, the efferent vessel proceeds; this pierces the capsule 
near the artery, and forms a close venous plexus, with the efferent vessels from 
other Malpighian bodies, around the adjacent tubuli. 

I he capsular dilatation of the Malpighian body is not always placed at the 
commencement of the tube; it may occupy one side (Gerlach) i hence their sub¬ 
division into lateral and terminal. The membrane composing it is thicker than 
that of the tubule; the epithelium lining its inner surface is thin, and, in the 
frog, provided with cilia? at the neck of the dilated portion; but in the human 
subject, cilia? have not been detected. According to Mr. Bowman, the surface of 
the \ascular tuft lies free and uncovered in the interior of its capsule; but accord¬ 
ing to Gerlach, it is covered with a thick layer of nucleated cells, similar to those 
lining the inner surface of the capsule. 

hurts. 1 he ureter, as it approaches the hilus, becomes dilated into a funnel- 
shaped membranous sac, the pelvis. It then enters the pinus, and subdivides 
usually into three prolongations, the infundibula ; one placed at each extremity, 
ami one in the middle of the organ: these subdivide into smaller tubes, the calyces 
which surround, like a cuplike pouch or calyx, the bases of one or more of the 
papulae. The ureter, the pelvis, and the calyces consist of three coats, fibrous, 
muscular, and mucous. 

'1 he external or Jibro-elastic coat is continuous, around the bases of the papilla, 
with the tunica propria investing the surface of the organ. 

The macular coat consists of a double layer of fibres placed between the 
fibrous and mucous coats. 

The internal or mucous coat invests the papillae of the kidney, and is continued 
into the orifices upon their surfaces. 

JSL^^i“r 1 ?? ge . in P ro P ortion t0 tlle size of the organ which it 
Mn P l . L ? 'i r 8 ! 1 ,h , vld f . ,nt ® four or tivc branches, which enter the hilns, 
snin.rr b,V 8he v 1S <lcm T l from thu fibrous capsule; they penetrate the 
t 1 . th vf t ° rgan betwee » '}r P“P m *» ! *"d enter the cortical substance in 

the internals between the medullary cones; dividing and subdividing in their 

toZl 'T IT baSCS T the PJ'-amids, where they form arches by their anas- 
,0m r eS< i T C1C8 n, " ncrous vessels are distributed to the cortical 
Twh.ch enter the Malpighian corpuscles; whilst others forma 
capillaiy network around the uriniferous tubes. 

The Ici/ut of the kidney commence upon the surface of the organ, where they 

Snitetnto I f arran S e “ e "‘ : , the ? inwards, and open into larger veins, which , 
" ‘T f ar ° Uad the v b j ,se8 of ‘be medullary cones. After receiving the ' 
plcxus <10m thc ‘“bi'lar portion, they accompany the branches of the 
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arteries to the sinus of the kidney, where they finally unite to form a single vein, 
which terminates in the interior vena cava. 

The Lymphatics of the kidney consist of a superficial and deep set; they accom¬ 
pany the bloodvessels, and terminate in the lumbar glands. 

The Nerves are derived from the renal plexus, which is formed by filaments 
from the solar plexus and lesser splanchnic nerve; they accompany the branches 
of the arteries. From the renal plexus, some filaments pass to the spermatic 
plexus and ureter. 


The Ureters. 

The Ureter is the excretory duct of the kidney. It is a cylindrical membra¬ 
nous tube, from sixteen to eighteen inches in length, and of the diameter of a 
goose-quill. It is placed at the back part of the abdomen, behind the peritoneum ; 
and extends obliquely downwards and inwards, from the lower part of the pelvis 
of the kidney, enters the cavity of the pelvis, and then passes downwards, for¬ 
wards, and inwards, to the base of the bladder, into which it opens by a constricted 
orifice, after passing obliquely, for nearly an inch, between its muscular and 
mucous coats. 

Relations . In its course from above downwards, it rests upon the Psoas muscle, 
being covered by the peritoneum, and crossed in front very obliquely by the sper¬ 
matic vessels; the right ureter lying close to the outer side of the inferior vena 
cava. Opposite the sacrum, it crosses the common iliac artery, or the external 
iliac vessels, behind the ileum on the right side, and the sigmoid ilexure of the 
colon on the left. In the pelvis, it enters the posterior false ligament of the 
bladder, runs below the obliterated hypogastric artery, the vns deferens, in the 
male, passing between it and the bladder. In the female, the ureter passes along 
the sides of the cervix uteri and upper part of the vagina. At the base of the 
bladder, it is situated about two inches from its fellow : lying, in the male, about 
an inch and a half behind the base of the prostate at the posterior angle of the 
trigonum vesicse. 

Structure . The ureter is composed of two coats, an external or muscular, and 
an internal mucous coat. 

The muscular coat consists of two layers of longitudinal fibres, and an inter¬ 
mediate transverse layer. , i 

The mucous coat is smooth, and presents a few longitudinal folds, which become 
effaced by distension. It is continuous with the mucous membrane of the bladder 
below ; whilst, above, it is prolonged over the papillae into the tubuli uriniferi. 

The epithelial cells lining it are spheroidal. 

The Arteries supplying the ureter are branches of the renal, spermatic, internal 

iliac, and inferior vesical. . .11 . • 

The Nerves are derived from the inferior mesenteric, spermatic, and hypogastric 

plexuses. 


Suprarenal Capsules. 

The suprarenal capsules are usually classified, together with the spleen, thymus, 
and thyroid, under the head of “ductless glands,’’ as they have no excretory duct. 
They are two small flattened glandular bodies, of a yellowish color, situated at the 
back part of the abdomen, behind the peritoneum, immediately in front ot the 
upper end of either kidney : hence their name. The right one is somewhat : trian¬ 
gular in shape, bearing a resemblance to a cocked bat: the left is more semilunar, 
and usually larger and higher than the right. They vary m s./.e in different mdi- 
vidua Is, being sometimes so small as to be scarcely detected ; at other times large. 
They measure from an inch and a quarter to nearly two inches in length about an 
inch and a quarter in breadth, and from two to three lines in thickness. In weight, 
they vary from one to two drachms. 
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Relations. I he anterior surface of the right suprarenal capsule is in relation 
with the under surface of the liver; that of the left with the pancreas and 
spleen. The posterior surface rests upon the crus of the Diaphragm, opposite 
the tenth dorsal vertebra. Their upper thin convex border is directed upwards 
and inwards. Their lower thick concave border rests upon the upper end of the 
kidneys, to which they are connected bv the common investing areolar tissue. 
Their inner borders are in relation with the great splanchnic nerves and semi¬ 
lunar ganglia, and lie in contact on the right side with the inferior vena cava, 
and on the left side with the aorta. The surface of the suprarenal gland is sur¬ 
rounded by areolar tissue containing much fat, and closely invested by a thin 
fibrous coat, which is difficult to remove, on account of the numerous fibrous and 
vascular processes which enter the organ through the furrows on its anterior sur¬ 
face and base. 

Structure . On making a perpendicular section, the gland is seen to consist of 
two substances, external or cortical, and internal or medullary. 

The cortical substance forms the chief part of the organ ; it is of a deep yellow 
color, and consists of narrow columnar masses placed perpendicularly to the sur¬ 
face. 


The medullary substance is soft, pulpy, and of a dark brown or black color; 
hence the name, atrabiliary capsules , given to these organs. In its centre is often 
seen a space formed by the breaking down of its component parts. 

According to the researches of Oesterlen and Mr. Simon, the narrow columnar 
masses of which the cortical substance is composed measure about t J 0 th of an 
inch in diameter, and consist of small closed parallel tubes of limitary membrane 
containing dotted nuclei, together with much granular matter, oil globules, and 
nucleated cells. According to Ecker, the apparent tubular canals consist of rows 
of closed vesicles placed endwise, so as to resemble tubes; whilst Kolliker states, 
that these vesicles are merely loculi or spaces in the stroma of the organ, having 
no limit a i y membrane, and, from being situated endwise, present the appearance 
of linear tubes. Nucleated cells exist in large numbers in the suprarenal glands 
of i uminants, but more sparingly in man and other animals, but the granular 
matter appears to form their chief constituent: their size varies, and they present 
the singular peculiarity of undergoing no change when acted upon bv most che¬ 
mical reagents. The columnar masses are surrounded bv a close capillary net¬ 
work, which runs parallel with them. 

1 lie medullaiy substance consists of nuclei and granular matter, uniformly scat¬ 
tered throughout a plexus of minute veins. 

I he arteries supplying the suprarenal glands are numerous and of large size : 
they are derived from the aorta, the phrenic, and the renal; they subdivide into 
numerous minute branches previous to entering the substance of the "land 

I he suprarenal rein returns the blood from the medullary venous*plexus, and 
receives several branches from the cortical substance; it opens on the right side 
into the inferior vena cava, on the left side into the left renal vein. 

The lymphatics terminate in the lumbar glands. 

The nerves are exceedingly numerous : they are derived from the solar and renal 
plexuses, and, according to Bergmann, from the phrenic and pneumogastric nerves. 
1 hey have numerous small ganglia developed upon them. 


The Pelvis. 

The cavity of the pelvis is that part of the general abdominal cavity which is 
jelow the level of the linea ilio-pectinea and the promontory of the sacrum. 

Boundaries. It is bounded, behind, by the sacrum, the coccvx, and the <rreat 
sacro-sciatic ligaments ; in front and at the sides, by the pubes and isel.ia, covered 
h\ the Obturator muscles; above, it communicates with the cavity of the abdomen ; 
and below, it is limited by the Levatores ani and Coccygei muscles, and the 
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visceral layer of the pelvic fascia, which is reflected from the wall of the pelvis 
on to the viscera. 

Contents . The viscera contained in this cavity are the urinary bladder, the 
lower end of the rectum, and the generative organs peculiar to each sex ; they 
are covered by the peritoneum, and supplied with bloodvessels, lymphatic vessels, 
and nerves. 


The Bladder. 

The bladder is the reservoir for the urine. It is a musculo-membranous sac. 
situated in the pelvic cavity, behind the pubes, and in front of the rectum in the 
male, the uterus and vagina intervening between it and that intestine in the 
female. The shape, position, and relations of the bladder are greatly influenced 
by age, sex, and the degree of distension of the organ. During infancy it is 
conical in shape, and projects above the upper border of the pubes into the hypo¬ 
gastric region. In the adult , when quite empty and contracted, it is a small 


Fig. 311.—Vertical Section of Bladder, Penis, and Urethra. 



triangular sac, placed deeply in the pelvis, flattened from before backwards, its 
apex'reaching ns high as the upper border of the symphysis pubis. U hen 
slightly distended, it lias a rounded form, and partially fills the pelvic cavity; and 
when greatly distended, is ovoid in shape, rising into the abdominal cavity, often 
extending upwards nearly as high as the umbilicus. It is larger m its vertical 
diameter than from side to side, and its long axis directed from above obliquely 
downwards and backwards in a line directed from some point between the pubes 
and umbilicus (according to its distension) to the coccyx. 1 lie bladder, "lien 
distended, is slightly curved forwards towards the anterior wall ot the abdomen. 
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80 as to be more convex behind than in front. In the female, it is larger in the 
transverse than in the vertical diameter, and its capacity is said to be greater 
than in the male. The ordinary amount which it contains is about a pint. 

The bladder is divided into a summit, body, base, and neck. 

The summit, or apex, of the bladder is rounded and directed forwards and up¬ 
wards ; it is connected to the umbilicus by a fibro-muscular cord, the urachus, and 
also by means of two rounded fibrous cords, the obliterated portion of the hypo¬ 
gastric arteries, which are placed one on each side of the urachus. 

The urachus is the obliterated remains of a tubular canal existing in the em¬ 
bryo which connects the cavity of the bladder with a membranous sac placed 
external to the abdomen, opposite the umbilicus, called the allantois . In the 
infant at birth, it is occasionally found pervious, so that the urine escapes at the 
umbilicus, and calculi have been found in its canal. The summit of the bladder 
behind the urachus is covered by peritoneum, whilst the portion in front is un¬ 
covered by it, and rests upon the abdominal wall. 

The body of the bladder in front is not covered by peritoneum, and is in rela¬ 
tion with the triangular ligament of the urethra, the posterior surface of the 
symphysis pubis, the Internal obturator muscles, and, when distended, with the 
abdominal parietes. 

The posterior surface is covered by peritoneum throughout. It corresponds, in 
the male, with the rectum ; in the female, with the uterus, some convolutions of 
the small intestines being interposed. 

The side of the bladder is crossed obliquely from below, upwards and for¬ 
wards, by the obliterated hypogastric artery ; above and behind this cord, the 
bladder is covered by peritoneum ; but, below and in front of it, the serous cover¬ 
ing is wanting, and is connected to the pelvic fascia. The vas deferens passes 
in an arched direction, from before backwards, along the side of the bladder, to¬ 
wards its base, crossing in its course the obliterated hypogastric artery, and pass¬ 
ing along the inner side of the ureter. 

The base of the bladder is broad, directed downwards and backwards, and rests, 
in the male, upon the second portion of the rectum, from which it is separated by 
a reflection of the recto-vesical fascia. It is covered posteriorly, for a slight ex¬ 
tent, by the peritoneum, which is reflected from it upon the rectum, forming the 
recto-vesical fold. The portion of the bladder in relation with the rectum corre¬ 
sponds to a triangular space, bounded behind by the recto-vesical peritoneal fold; 
on either side, by the vesicula seminalis and vas deferens ; and in front, by the 
prostate gland. In the female, the base of the bladder is adherent to the ante¬ 
rior wall of the vagina, and separated from the lower part of the anterior surface 
of the cervix uteri, by a fold of the peritoneum. 

The cervix or neck of the bladder is the constricted portion continuous with the 
urethra. In the male, its direction is oblique in the erect posture, and it is 
surrounded by the prostate gland. In the female, its direction is obliquely down¬ 
wards and forwards. 

Ligaments. The bladder is retained in its place by ligaments, which are 
divided into true and false. The true ligaments are five in number, two anterior, 
and two lateral, lormed by the recto-vesical fascia, and the urachus. The false 
ligaments, also five in number, are formed by folds of the peritoneum. 

The Anterior or Pubo-prostatic Ligaments extend from the back of the pubes, 
one on each side of the symphysis, to the front of the neck of the bladder, and 
upper surface of the prostate gland. In the interval between the two, passes the 
dorsal vein of the penis. These ligaments contain a few muscular fibres, prolonged 
from the bladder. 

The Lateral Ligaments , broader and thinner than the preceding, are formed 
by reflected portions of the visceral layer of the pelvic fascia, which are attached 
to the lateral parts of the prostate, and to the sides of the base of the bladder. 

The Urachus is the fibro-muscular cord already ment’oned, extending between 
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the apex of the bladder and the umbilicus. It is broad below, at its attachment 
to the bladder, and becomes narrower as it ascends. 

The False Ligaments of the bladder are formed by peritoneum: they are five 
in number, two posterior, two lateral, and one superior. 

The two posterior pass forwards, in the male, from the sides of the rectum ; in 
the female, from the sides of the uterus, to the posterior and lateral aspect of the 
bladder: they form the lateral boundaries of the recto-vesical fold of peritoneum, 
and contain the obliterated hypogastric arteries, the ureters, and vessels and 
nerves. 

The two lateral ligaments arc reflections of the peritoneum, from the iliac 
fossie to the sides of the bladder. 

The superior ligament is the prominent fold of peritoneum extending from the 
summit of the bladder to the umbilicus. It covers the urachus, and the oblite¬ 
rated hypogastric arteries. 

Structure . The bladder is composed of four coats : a serous, a muscular, a 
cellular, and a mucous coat. 

The serous coat is partial, and derived from the peritoneum. It invests the 
posterior surface, from opposite the termination of the two ureters to its summit, 
and is reflected from this point and from the sides, on to the abdominal and 
pelvic walls. 

The muscular coat consists of two layers of unstriped muscular fibre, an 
external layer, composed of longitudinal fibres, and an internal layer of circular 
fibres. 

The longitudinal fibres are most distinct on the anterior and posterior surfaces 
of the organ. They arise, in front, from the anterior ligaments of the bladder, 
from the neck of the bladder, anti, in the male, from the adjacent portion of the 
prostate gland. They spread out, and form a plexiform mesh, on the anterior 
surface of the bladder, being continued over the posterior surface and base of 
the organ to the neck, where they are inserted into the prostate, in the male, 
and into the vagina in the female. 

Other longitudinal fibres arise, in the male, from the sides of the prostate, and 
spread out upon the sides of the bladder, intersecting with one another. 

The circular fibres are very thinly and irregularly scattered on the body of 
the organ ; but, towards its lower part, around the cervix and commencement of 
the urethra, they are disposed in a thick circular layer, forming the sphincter 
vesicse. 

Two bands of oblique fibres, originating behind the orifices of the ureters, 
converge to the back part of the prostate gland, and are inserted, by means of a 
fibrous process, into the middle lobe of this organ. They are the muscles of the 
ureters , described by Sir C. Bell, who supposed that, during the contraction of 
the bladder, they served to retain the oblique direction of the ureters, and so 
prevent the reflux of urine into them. 

The cellular coat consists of a layer of areolar tissue, connecting together the 
muscular and mucous coats, being intimately connected with the latter. 

The mucous coat is thin, smooth, and of a pale rose color. It is 
continuous through the ureters with the lining membrane of the uriniferous 
tubes, and below, with the urethra. It is connected loosely to the muscular coat, 
by a layer of areolar tissue, excepting at the trigone, where its adhesion 
is more close. It is provided with a few mucous follicles; and numerous small 
racemose glands, lined with columnar epithelium, exist near the neck of the 
organ. The epithelium covering it is intermediate in form between the columnar 
and squamous varieties. 

Interior of the bladder. Upon the internal surface of the base of the bladder, 
immediately behind the urethral orifice, is a triangular, smooth surface, the apex 
of which is directed forwards: this is the trigonum nesiece, or trigone vHu-atc. 
It is paler in color than the rest of the mucous membrane, and never presents 
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an\ rugae, even in the collapsed condition of the organ, owing to its intimate 
adhesion to the subjacent tissues. It is bounded on each side by two slight 
ridges, which pass backwards and outwards to the orifices of the ureters, and 
correspond with the muscles of these tuhes ; at each posterior angle, are the orifices 
of the ureters, which are placed nearly two inches from each other, and about an 
inch and a half behind the orifice of the urethra. Projecting from the lower and 
anterior part of the bladder, into the orifice of the urethra, is a slight elevation 
of mucous membrane, called the uvula vesica. It is formed by a thickening of the 
submucous areolar tissue, and lies just in front of the middle lobe of the 
prostate. 

The Arteries supplying the bladder are the superior, middle, and inferior 
vesical, in the male, with additional branches from the uterine, in the female. 
They arc all derived from the anterior trunk of the internal iliac. 

The Feins form a complicated plexus around the neck, sides, and base of the 
bladder, and terminate in the internal iliac vein. 


Fijj. 342.—1 lie Bladder and Urethra laid open. 
Seen from above. 



formed by an elevation of the mucous 


The Lymphatics accompany the 
bloodvessels, passing through the 
glands surrounding them. 

The Nerves are derived from the 
hypogastric and sacral plexuses; the 
former supplying the upper part of 
the organ, the latter, its base and 
neck. 

Male Urethra. 

The urethra extends from the neck 
of the bladder to the meatus urinarius. 
It is curved in its course, so as to 
resemble, in its flaccid state, the Italic 
letter f; but in the erect state it 
forms only a single curve, the con¬ 
cavity of which is directed upwards. 
Its length varies from eight to nine 
inches; and it is divided into three 
portions, the prostatic, membranous, 
and spongy, the structure and rela¬ 
tions of which are essentially differ¬ 
ent. 

The Prostatic Portion is the widest 
and most dilatable part of the canal. 
It passes through the prostate gland, 
from its base to its apex, lying nearer 
its upper than its lower surface. It 
is about an inch and a quarter in 
length; and the form of the canal is 
spindle-shaped, being wider in the 
middle than at either extremity, and 
narrowest in front, where it joins the 
membranous portion. A transverse 
section of the canal in this situation 
is triangular, the apex directed down¬ 
wards. 

Upon the floor of the canal is a 
narrow longitudinal ridge, the veru- 
montanum , or caput gallinayinis , 

membrane and its subjacent tissue. It is 
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eight or nine lines in length, and a line and a half in height; and contains, 
according to Kobelt, muscular and erectile tissues. When distended, it may serve 
to prevent the passage of the semen backwards into the bladder. On each side 
of the ridge is a slightly depressed fossa, the prostatic sinus, the floor of which is 
perforated by numerous apertures, the orifices of the prostatic (tacts, the ducts of 
the middle lobe opening behind the crest. At the fore part of the verumonta- 
num, in the middle line, is a depression, the sinus pocularis (vesicula prostatica) ; 
and upon or within its margin are the slit-like openings of the ejaculatory ducts. 
The sinus pocularis forms a cul-de-sac about a quarter of an inch in length, 
which runs upwards and backwards in the substance of the prostate, beneath the 
middle lobe; its prominent upper wall partly forms the verumontanum. Its walls 
are composed of fibrous tissue, muscular fibres, and mucous membrane; and 
numerous small glands open on its inner surface. It has been called by Weber, 
who discovered it, the uterus masculimis , from its supposed homology with the 
female organ. 

The Membranous portion of the urethra extends between the apex of the 
prostate, and the bulb of the corpus spongiosum. It is the narrowest part of the 
canal (excepting the orifice), and measures three-quarters of an inch along its 
upper, and half an inch along its lower surface, in consequence of the bulb pro¬ 
jecting backwards beneath it below. Its upper concave surface is placed about an 
inch beneath the pubic arch, from which it is separated by the dorsal vessels and 
nerves of the penis, and some muscular fibres. Its lower convex surface is sepa¬ 
rated from the rectum by a triangular space, which constitutes the perinreum. 
The membranous portion of the urethra perforates the deep perineal fascia ; and 
two layers from this membrane are prolonged around it, the one forwards, the 
other backwards; it is also surrounded by the Compressor urethras muscle. Its 
coverings arc mucous membrane, elastic fibrous tissue, a thin layer of erectile 
tissue, muscular fibres, and a prolongation from the deep perineal fascia. 

The Spongy portion is the longest part of the urethra, and is contained in the 
corpus spongiosum. It is about six inches in length, and extends from the ter¬ 
mination of the membranous portion to the meatus urinarius. Commencing 
below the symphysis pubis, it ascends for a short distance, and then curves down¬ 
wards. It is narrow and of uniform size in the body of the penis, measuring 
about a quarter of an inch in diameter; being dilated behind, within the bulb, 
where it forms the bulbous portion ; and again anteriorly, within the glans penis, 
forming the fossa navicularis. A cross section oi this canal in the body has its 
diameter transverse; but in the glans the diameter is directed vertically. 

The meatus urinarius is the most contracted part of the urethra ; it is a verti¬ 
cal slit, about three lines in length, bounded on each side by two small labia. 
The inner surface of the lining membrane of the urethra, especially on the floor of 
the spongy portion, presents the orifices of numerous mucous glands and follicles, 
situated in the submucous tissue, and named the glands of Littre. They vary in 
size, and their orifices are directed forwards ; so that they may easily intercept 
the point of a catheter in its passage along the canal. One of these laeumv, 
larger than the rest, is situated on the upper surface of the fossa navicularis, 
about an inch and a half from the orifice: it is called the lacuna magna . Into 
the bulbous portion are found opening the ducts ol Cowpcr s glands. 

Structure. The urethra is composed of three coats, a mucous, muscular, and 
erectile. 

The mucous coat forms part of the genito-urinary mucous membrane. It is 
continuous with the mucous membrane of the bladder, ureters, and kidneys ; 
externally with the integument covering the glans penis; and is prolonged into 
the ducts of the numerous glands which open into the urethra, viz. Gowper s 
glands, the prostate gland, and through the ejaculatory ducts is continued into 
the vasa deferentia and vesicula; seminales. In the spongy and membranous 
portions, the mucous membrane is arranged in longitudinal folds when the organ 
is contracted. Small papillae are found upon it, near the orifice ; and its epitne- 
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lial lining is of the columnar variety, excepting near the meatus, where it is 
laminated. 

The muscular coat consists of two layers of plain muscular fibres, an external 
longitudinal layer, and an internal circular. The muscular tissue is most 
abundant in the prostatic portion of the canal. 

A thin layer of erectile tissue, is continued from the corpus spongiosum around 
the membranous and prostatic portions of the urethra to the neck of the bladder. 


Prostate Gland. 

rrjIE Prostate Gland ( Tzpoi<rrrtfu y to stand before) is a pale, firm, glandular body. 

1 which surrounds the neck of the bladder and commencement of the urethra. 
It is placed in the pelvic cavity, behind and below the symphysis pubis, posterior 
to the deep perineal fascia, and upon the rectum, through which it may be dis¬ 
tinctly felt, especially when enlarged. In shape and size it resembles a horse- 
chestnut. 

Its base is directed backwards towards the neck of the bladder. 

The apex is directed forwards to the deep perineal fascia, which it touches. 

Its under surface is smooth, and rests on the rectum, to which it is connected 
by a dense areolar fibrous tissue. 

Its upper surface is flattened, marked by a slight longitudinal furrow, and 
placed about three-quarters of an inch below the pubic symphysis. 

It measures about an inch and a half in its transverse diameter at the base, an 
inch in its antero-posterior, and three-quarters of an inch in depth; and its 
weight is about six drachms. It is held in its position by the anterior ligaments 
of the bladder (pubo-prostatie); by the posterior layer of the deep perineal fascia, 
which invests the commencement of the membranous portion of the urethra and 
prostate gland; and by the anterior portion of the Levator ani muscles ( levator 
prostates), which passes down on each side from the symphysis pubis and anterior 
ligament of the bladder to the convex sides of the prostate. 

The prostate consists of three lobes: two lateral and a middle lobe. 

The tico lateral lobes are of equal size, separated behind by a deep notch, and 
marked by a slight furrow upon their upper and lower surface, which indicates 
the bilobed condition of the organ in some animals. 

The third or middle lobe is a small transverse hand, occasionally a rounded or 
triangular prominence, placed between the two lateral lobes at the under and pos¬ 
terior part of the organ. It lies immediately beneath the neck of the bladder, 
behind the commencement of the urethra, and above the ejaculatory ducts. Its 
existence is not constant, hut it is occasionally found at an early period of life, as 
well as in the adult, and in old age. In advanced life it often becomes enlarged 
and projects into the bladder, so as to impede the evacuation of the urine. 

The prostate gland is perforated by the urethra and common seminal ducts. 
The urethra usually lies about one-third nearer its upper than its lower surface; 
occasionally the prostate surrounds only the lower three-fourths of this tube, and 
it more rarely runs through the lower than the upper part of the gland. The 
ejaculatory ducts pass forwards obliquely through a conical canal, situated in the 
lower part of the prostate, and open into the prostatic portion of the urethra. 

Structure . The prostate is inclosed in a thin but firm fibrous capsule, distinct 
from that derived from the posterior layer of the deep perineal fascia, and sepa¬ 
rated from it by a plexus of veins. Its substance is of a pale reddish-gray color, 
very friable, but of great density. It consists of glandular substance and mus¬ 
cular tissue. _ . , 

The glandular substance is composed of numerous follicular pouches, opening 
into elongated canals, which join to form from twelve to twenty small excretory 
ducts. The follicles arc connected together by areolar tissue, supported by pro¬ 
longations from the fibrous capsule, and inclosed in a delicate capillary plexus. 
The epithelium lining the canals is columnar, whilst that in the terminal vesicles 

is of the squamous variety. c . , 

The muscular tissue of the prostate is arranged in the form of circular 
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bands around the urethra; it is continuous behind with the circular fibres of the 
sphincter vesicas, and in front with the circular fibres of the urethra. The 
muscular fibres arc of the involuntary kind. The prostatic ducts open into the 
floor of the prostatic portion of the urethra. 

J'essels and Nerves. The arteries supplying the prostate are derived from the 
internal pudic, vesical, and hemorrhoidal. Its veins form a plexus around the 
sides and base of the gland: they communicate in front with the dorsal vein of 
the penis, and terminate in the internal iliac vein. The nerves are derived from 
the hypogastric plexus. 

The Prostatic Secretion is a milky fluid, having an acid reaction, and presenting 
on microscopic examination, molecular matter, the squamous and columnar forms 
of epithelium, and granular nuclei. In old age, this gland is liable to be enlarged! 
and its ducts are often filled with innumerable small concretions of a brownish- 
red color, and of the size of a millet seed, composed of carbonate of lime and 
animal matter. 


Cowper’s Glands. 

Cowpers Glands are two small rounded and somewhat lobulated bodies, of a 
yellowish color, about the size of peas, placed beneath the fore part of the 
membranous portion of the urethra, between the two layers of the deep perineal 
fascia. They lie close behind the bulb, and are inclosed by the transverse fibres 
of the Compressor urethrae muscle. Each gland consists of several lobules, held 
together by a fibrous investment. The excretory duct of each gland, nearly an 
inch in length, passes obliquely forwards beneath the mucous “membrane, and 
opens by a minute orifice on the floor of the bulbous portion of the urethra 
1 heir existence is said to be constant; they gradually diminish in size as a*e 
advances. * 6 

The Penis. 

The penis is the organ of copulation, and contains in its interior the larger 
portion ol the urethra. It consists of a root, bodv, and the extremity or clans 
penis. J b 

The root is broad and firmly connected to the rami of the pubes by two strontr 
tapering fibrous processes, the crura, and to the front of the symphysis pubis by 
ti liorous membrane, the suspensory ligament. 

The extremity or glam penis presents the form of an obtuse cone, flattened 
from above downwards. At its summit is a vertical fissure, the orifice of the 
urethra (meatus urmar.us); and at the back part of this orifice a fold of mucous 
membrane passes backwards to the bottom of a depressed raphe, where it is con¬ 
tinuous with the prepuce; this fold is termed the fnvnum praputii. The base of 
the glans forms a rounded projecting border, the corona gtandis ; and behind the 
corona is a deep constriction, the cervix. Upon both of these parts numerous 
small lenticular sebaceous glands are found, the gland nice Tysonii seu odorifera. 

.. r-Vr il Sebace0u .1 n ' atter ot a , ve 'T peculiar odor, which probably contains 
casein, and becomes easily decomposed. * 

tV the , P ^ dfl is ,hc P lin between the root and the extremity. In the 
riTti.V f . ?, ° T?" ", ,S cylindrical, but when erect has a triangular 

V , C ' f ; W,th r ,ded ange ?’ ,he broadest side being turned upwards? and 
V k,?; TT' “ T eml ' ,y . ligament remarkable for its thinness, its 
l.iik coloi, its looseness of connection with the deeper parts of the organ, and 

hat unon n thf " (> 1 P °f tlSSU °- At the root o{ ‘he penis it is continuous with 
hat upon the pubes and scrotum; and at the ueck of the glans it leaves the sur¬ 
face and becomes folded upon itself to form the prepuce. 

annioaehl! r ;n 'P™ f ^ prepuce ’ wllich a,so becomes attached to the cervix, 
ZTand „1 G C f r t0 a m “°° u ? ,nom brane; it is reflected over the glans 
urethra ** ^ lnCaUlS ur,nanus ls continuous with the mucous lining of the 
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The mucous membrane covering the glans penis contains no sebaceous glands, 
but upon it are a number of small papillary elevations which are highly sensitive. 

The penis is composed of a mass of erectile tissue, inclosed in three cylindrical 
fibrous compartments. Of these, two, the corpora cavernosa, are placed side by 
side along the upper part of the organ ; the third, or corpus spongiosum, incloses 
the urethra, and is placed below. 

The Corpora Cavernosa form the chief part of the body of the penis. They 
consist of two cylindrical fibrous portions, placed side by side, and intimately 
connected along the median line for their anterior three-fourths, their posterior 
fourth being separated to form the two crura, by which the penis is connected to 
the rami of the pubes. Each crus commences by a thick-pointed process in front 
of the tuberosity of the ischium; and near its junction with its fellow, presents 
a slight enlargement, named by Kobelt, the bulb of the corpus cavernosum . Just 
beyond this point they become constricted, and retain an equal diameter to their 
anterior extremity, where they form a single rounded extremity, which is received 
into a fossa in the base of the glans penis. A median groove on the upper sur¬ 
face lodges the dorsal vein of the penis, and the deep groove on the under surface 
receives the corpus spongiosum. The root of the penis is connected to the 
symphysis pubis by the suspensory ligament. 

Structure . The corpora cavernosa consist of a strong fibrous envelope, inclosing 
a fibrous reticular structure, containing erectile tissue in its meshes, and divided 
into two separate portions by an incomplete fibrous septum. 

The fibrous investment is extremely dense, of considerable thickness, and 
highly elastic; it not only invests the surface of the organ, but sends off numerous 
fibrous bands ( trabecula ') from its inner Airface, as well as from the surfaces of 
the septum, which cross its interior in all directions, subdividing it into a number 
of separate compartments, which present a spongy structure, in which the erectile 
tissue is contained. 

The trabecular structure fills the interior of the corpora cavernosa. Its com¬ 
ponent fibres are larger and stronger around the circumference than at the centre 
of the corpora cavernosa ; they are also thicker behind than in front. The inter¬ 
spaces, on the contrary, are larger at the centre than at the circumference, their 
long diameter being directed transversely, and they are largest anteriorly. They 
are lined by a layer of squamous epithelium. 

The fibrous septum forms an imperfect partition between the two corpora 
cavernosa; it is thick and complete behind, but in front it is incomplete, aud con¬ 
sists of a number of vertical bands of fibrous tissue, which are arranged like the 
teeth of a comb, extending between the dorsal aud urethral surface of the corpus 
cavernosum; hence the name septum pectiniforme . The fibrous investment and 
septum consist of longitudinal bands of white fibrous tissue, with numerous elastic 
and muscular fibres. 

The trabeculae also consist of white fibrous tissue, elastic fibres, and plain mus¬ 
cular fibres, and inclose arteries and nerves. 

The Corpus Spongiosum incloses the urethra, and is situated in the deep 
groove on the under surface of the corpora cavernosa. It commences posteriorly 
in front of the deep perineal fascia, between the diverging crura of the corpora 
cavernosa, where it forms a rounded enlargement, the bulb, ami terminates ante¬ 
riorly in another expansion, the glans penis, which overlays the anterior rounded 
extremity of the corpus cavernosum; its central portion or body is cylindiical, 
and tapers slightly from behind forwards. 

The bulb varies in size in different subjects; it receives a fibrous investment 
from the anterior layer of the deep perineal fascia, and is surrounded by the 
Accelerator urinse muscle. The urethra enters the bulb nearer its uppei than 
its lower surface, being surrounded by a layer of erectile tissue, named by Kobelt. 
the colliculi bulbil a thin prolongation of which is continued backwards around 
the membranous and prostatic portions of the canal to the neck of the bladder, 
I vino- immediately beneath the mucous membrane. The portion of the bulb below 
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the urethra presents a partial division into two lobes, being marked externally by 
a linear raphe, whilst internally there projects inwards, for a short distance, a 
thin fibrous septum, most distinct in early life. 

Structure. The corpus spongiosum consists of a trabecular structure, inclosed in 
a strong fibrous envelope, and containing in its meshes erectile tissue. The fibrous 
envelope is thinner, whiter in color, and more elastic than that of the corpus cavcr- 
nosum. The trabeculm are delicate, uniform in size, and the meshes between them 
small, their long diameter, for the most part, corresponding with that of the penis. 
A thin layer of muscular fibres, continuous behind with those of the bladder, forms 
part of the outer coat of the corpus spongiosum. 

Erectile tissue consists essentially of an intricate venous plexus, lodged in the 
interspaces between the trabeculae. The veins forming this plexus are so nume¬ 
rous, and communicate so freely with one another, as to present a cellular appear¬ 
ance when examined by means of a section; their walls are extremely thin and 
lined by squamous epithelium. The veins are smaller in the glans penis, corpus 
spongiosum, and circumference of the corpus cavernosum, than in the central part 
of the latter, where they are of large size and much dilated. They return the 
blood by a series of vessels, some of which emerge in considerable numbers from 
the base of the glans penis, and converge on the dorsum of the organ to form the 
dorsal vein; others pass out on the upper surface of the corpus spongiosum and 
join the dorsal vein; some emerge from the under surface between the corpus 
cavernosum and corpus spongiosum, and receiving branches from the latter, wind 
round the sides of the penis to terminate in the dorsal vein ; but the greater 
number pass out at the root of the penis, and join the prostatic plexus and 
pudendal veins. 

The arteries of the penis are derived from the internal pudic. Those supplying 
the corpus cavernosum are the arteries of the corpus cavernosum, and branches from 
the dorsal artery of the penis, which perforate the fibrous capsule near the fore 
part of the organ. Those to the corpus spongiosum are the arteries of the bulb. 
Additional branches are described by Ivobelt as arising from the trunk of the 
internal pudic; they enter the bulbous enlargement on the corpora cavernosa 
and corpus spongiosum. The arteries, on entering the cavernous structure, 
divide into branches, which are supported and inclosed by the trabeculae; accord¬ 
ing to Miiller, some of these branches terminate in a capillary network, which 
communicates with the veins as in other parts, whilst others are more convoluted, 
and assume a tendril-like appearance; hence the name helicine arteries , which is 
given to these peculiar vessels. The helicine arteries are most abundant in the 
back part of the corpus cavernosum and corpus spongiosum; they have not been 
seen in the glans penis. The existence of these vessels is denied by Valentin, 
who describes the smallest branches of the arteries as terminating by wide funnel- 
shaped orifices, which open directly into the venous cavities. 

The lymphatics of the penis consist of a superficial and deep set; the former 
terminate in the inguinal glands; the latter emerge from the corpora cavernosa 
and corpus spongiosum, and, passing beneath the pubic arch, join the deep lym¬ 
phatics of the pelvis. 

The nerves are derived from the internal pudic nerve and the hypogastric 
plexus. On the glans and bulb some filaments of the cutaneous nerves have 
Pacinian bodies connected with them. 

The Testes and thetr Coverings. 

The testes are two small glandular organs, which secrete the semen : tliev are 
situated in the scrotum, being suspended by the spermatic cords. At an early 
period of foetal life, the testes are contained in the abdominal cavity, behind the 
peritoneum. Before birth, they descend to the inguinal canal, along which they 
pass with the spermatic cord, and, emerging at the external abdominal ring, they 
descend into the scrotum, becoming invested in their course by numerous 


% 


SCROTUM. 


675 


coverings, derived from the serous, muscular, and fibrous layers of the abdominal 
jmrietes, as well as by the scrotum. The coverings of the testes are, the 


Skin, ^ ^ 

i v / V Scrotum, 

Dartos, J 

Intercolumnar, or External spermatic fascia. 
Cremaster muscle, 

Infundibuliform or Fascia propria (Internal spermatic 
Tunica vaginalis. 


The Scrotum is a cutaneous pouch, which contains the testes and part of the 
spermatic cords. It is divided into two lateral halves, by a median line, or raphe, 
which is continued forwards along the under surface of the penis, and backwards 
along the middle line of the perinseum to the anus. Of these two lateral portions 
the left is larger than the right, and corresponds with the greater length of the 
spermatic cord on the left tside. Its external aspect varies under different 
circumstances; thus, under the influence of warmth, and in old and debilitated 
persons, it becomes elongated and flaccid; but, under the influence of cold, and 
in the young and robust, it is short, corrugated, and closely applied to the 
testes. 

The scrotum consists of two layers, the integument and the dartos. 

The integument is very thin, of a brownish color, and generally thrown into 
folds or rugae. It is provided with sebaceous follicles, the secretion of which has 
a peculiar odor, and beset with thinly scattered crisp hairs, the roots of which are 
seen through the skin. 

The dartos is a thin layer of loose reddisli tissue, endowed with contractility : 
it forms the proper tunic of the scrotum, is continuous, around the base of the 
scrotum, with the superficial fascia of the groin, perineum, and inner side of the 
thighs, and sends inwards a distinct septum, septum scroti ’, which divides it into 
two cavities for the two testes, the septum extending between the raphe, and 
under surface of the penis, as far as its root. 

The dartos is closely united to the skin externally, but connected with the sub¬ 
jacent parts by delicate areolar tissue, upon which it glides with the greatest 
facility. The dartos is very vascular, and consists of a loose areolar tissue, con¬ 
taining unstriped muscular fibre. Its contractility is slow, and excited by cold 
and mechanical stimuli, but not by electricity. 

The Inter columnar Fascia is a thin membrane, derived from the margin of the 
pillars of the external abdominal ring, during the descent of the testes in the 
foetus, being prolonged downwards around the surface of the cord and testes. It 
is separated from the dartos by loose areolar tissue, which allows of considerable 
movement of the latter upon it, but is intimately connected with the succeeding 
layer. 

‘The Cremasteric Fascia consists of scattered bundles of muscular fibres 
(Cremaster muscle ), derived from the lower border of the Internal oblique muscle, 
and carried down during the descent of the testes. 

The Fascia Propria is a thin membranous layer, which loosely invests the 
surface of the cord. It is a continuation downwards of the infundibuliform pro¬ 
cess of the fascia transversalis, and is also derived during the descent of the 
testis in the foetus. 

The Tunica Vaginalis is described with the proper coverings of the testes. 
A more detailed account of these coverings may he found in the description of 
the surgical anatomy of inguinal hernia. 

The Arteries supplying the coverings of the testes are: the superficial and 
deep external ptidic, from the femoral; the superficial perineal branch of the 
internal pudic : and the cremasteric branch from the epigastric. 

The Veins follow the course of the corresponding arteries. 

The Lymphatics terminate in the inguinal glands. 

The Nerves are, the ilio-inguinal and ilio-hypogastric branches of the lumbar 


670 


MALE GENERATIVE ORGANS. 


plexus, the two superficial perineal branches of the internal piulic nerve, the 
inferior pudendal branch of the small sciatic nerve, and the genital branch of the 
genito-crural nerve. 

The Spermatic Cord extends from the internal abdominal ring, where the 
structures of which it is composed converge, to the back part of the testicle. It 
is composed of arteries, veins, lymphatics, nerves, and the excretory duct of the 
testicle, connected together by areolar tissue, and invested by its proper cover¬ 
ings. In the abdominal wall, it passes obliquely along the inguinal canal, lying 
at first beneath the Internal oblique, and upon the fascia transversalis, but, nearer 
the pubes, it rests on Poupart's ligament, having the aponeurosis of the External 
oblique in front of it, and the conjoined tendon behind it. It then escapes at the 
external ring, and descends nearly vertically into the scrotum. The left cord is 
rather longer than the right, consequently the left testis hangs somewhat lower 
than its fellow. 

The Arteries of the Cord are the spermatic, fron* the aorta ; the artery of the 
vas deferens, from the superior vesical: and the cremasteric, from the epigastric 
artery. 

The spermatic artery supplies the testicle. On approaching this gland, some 
branches supply the epididymis, others perforate the tunica albuginea behind, and 
spread out on its inner surface, or pass through the fibrous septum in its interior, 
to be distributed on the membranous septa, between the separate lobes. 

The artery of the vas deferens is a long slender vessel, which accompanies the 
vas deferens, ramifying upon the coats of this duct, and anastomosing with the 
spermatic artery near the testis. 

The cremasteric branch from the epigastric supplies the Cremaster muscle, and 
other coverings of the cord. 

The Spermatic Wins leave the back part of the testis, and receive branches 
from the epididymis : they unite to form a plexus {pampiniform plexus ), which 
constitutes the chief mass of the cord. They pass up in front of the vas deferens, 
and unite to form a single trunk, which terminates on the right side, in the infe¬ 
rior vena cava: on the left side, in the left renal vein. 

The Lymphatics are of large size, accompany the bloodvessels, and terminate 
in the lumbar glands. 

The Nerves are the spermatic plexus from the sympathetic. This plexus is 
derived from the renal and aortic plexuses, joined by filaments from the hypogastric 
plexus, which accompany the artery of the vas deferens. 

Testes. 

The testes are two small glandular organs, suspended in the scrotum by the 
spermatic cords. Each gland is of an oval form, compressed laterally and behind, 
and having an oblique position in the scrotum ; its upper extremity being directed 
forwards and a little outwards; the lower backwards and a little inwards : the 
anterior convex border looks forwards and downwards, the posterior or straight 
border, to which the cord is attached, backwards and upwards. 

The anterior and lateral surfaces, as well as both extremities of the organ, are 
convex, free, smooth, and invested by the tunica vaginalis. The posterior border, 
to which the cord is attached, receives only a partial investment from this mem¬ 
brane. Lying upon the outer edge of this border, is a long, narrow, flattened 
body, named from its relation to the testis, the epididymis (e~: u upon,” and 
ditiu/ws y testis ). It consists of a central portion, or body, an upper enlarged 
extremity, the globus major, or head ; and a lower pointed extremity, the tail, or 
globus minor. The globus major is intimately connected with the upper end of the 
testicle by means of its efferent ducts ; and the globus minor is connected with its 
lower end by cellular tissue, and a reflection of the tunica vaginalis. The outer 
surface and upper and lower ends of the epididymis are free, and covered by serous 
membrane; the body is also completely invested by it, excepting along its posterior 
border, and connected to the back of the testis by a fold of the serous membrane. 
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Attached to the upper end of the testis, or to the epididymis, is a small peduncu¬ 
lated body, the use of which is unknown. 

Size and Weight. The average dimen¬ 
sions of this gland are from one and a 
half to two inches in length, one inch in 
breadth, and an inch and a quarter in the 
antero-posterior diameter; and the weight 
varies from six to eight drachms, the left 
testicle being a little the larger. 

The testis is invested by three tunics, 
the tunica vaginalis, tunica albuginea, 
and tunica vasculosa. 

The Tunica Vaginalis is the serous 
covering of the testis. It is a pouch of 
serous membrane, derived from the peri¬ 
toneum during the descent of the testis, 
in the foetus, from the abdomen into the 
scrotum. After its descent, that portion of 
the pouch which extends from the internal 
ring to near the upper part of the gland, 
becomes obliterated, the lower portion re¬ 
maining as a shut sac, which invests the 
outer surface of the testis, and is reflected 
on the internal surface of the scrotum ; 
hence it may be described as consisting of a visceral and parietal portion. 

The visceral portion {tunica vaginalis propria) covers the outer surface of the 
testis, as well as the epididymis* connecting the latter to the testis by means of a 
distinct fold. From the posterior border of the gland, it is reflected on to the 
internal surface of the scrotum. 

The parietal portion of the serous membrane {tunica vaginalis reflexa) is far 
more extensive than the visceral portion, extending upwards for some distance in 
front, and on the inner side of the cord, and reaching below the testis. The inner 
surface of the tunica vaginalis is free, smooth, and covered by a layer of squamous 
epithelium. The interval between the visceral and parietal layers of this mem¬ 
brane, constitutes the cavity of the tunica vaginalis. 

The Tunica Albuginea is the fibrous covering of the testis. It is a dense fibrous 
membrane, of a bluish-white color, composed of bundles of white fibrous tissue, 
which interlace in every direction. Its outer surface is covered by the tunica vagi¬ 
nalis, except along its posterior border, and at the points of attachment of the epi¬ 
didymis ; hence the tunica albuginea is usually considered as a fibro-serous mem¬ 
brane, like the dura mater and pericardium. This membrane surrounds the 
glandular structure of the testicle, and, at its posterior and upper border, is 
reflected into the interior of the gland, forming an incomplete vertical septum, 
called the mediastinum testis {corpus Highmorianum), 

The mediastinum testis extends from the upper, nearly to the lower border of 
the gland, and is wider above than below. From the front and sides of this sep¬ 
tum, numerous slender fibrous cords ( trabecula j ) are given off, which pass to be 
attached to the inner surface of the tunica albuginea: they serve to maintain the 
form of the testis, and join, with similar 1 ami me given off from the inner surface 
of the tunica albuginea, to form spaces which inclose the separate lobules of the 
organ. The mediastinum supports the vessels and ducts of the testis in their pas¬ 
sage to and from the substance of the gland. 

The Tunica Vasculosa {pia mater testis) is the vascular layer of the testis, con¬ 
sisting of a plexus of bloodvessels, held together by a delicate areolar tissue. It 
covers the whole of the internal surface of the tunica albuginea, sending oft nume¬ 
rous processes between the lobules, which are supported by the fibrous prolonga¬ 
tions from the mediastinum testis. 


Fig. 3*13.—The Testis in Situ, the Tunica 
Vaginalis having been Intel open. 

fjynnatic 
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Structure. The glandular structure of the testis consists of numerous lobules 
( lohu.li testis). Their number, in a single testis, is estimated by Berres at 250, and 
by Krause, at 400. They differ in size according to their position, those in the 
middle of the gland being larger and longer. Each lobule is conical in shape, the 
base being directed towards the circumference of the organ, the apex towards 
the mediastinum. Each lobule is contained in one of the intervals between 
the fibrous cords and vascular processes, which extend between the mediastinum 
testis and the tunica albuginea, and consists of from one to three, or more, 
minute convoluted tubes, the tubuli seininiferi . The tubes may be separately 
unravelled, by careful dissection under water, and may be seen to com¬ 
mence either by free ciecal ends, or by 
V" V r 1 ^ . 1 anastomotic loops. The total number 

rig. 344.— V ertical Section of tne Testicle, to show r . , • . , , , , f 

the airangement of the Ducts. tubes is consideied by Monro to be 

about 300, and the length of each about 
sixteen feet: by Lauth, their number is 
estimated at 840, and their average 
length two feet and a quarter. Their 
diameter varies from 2 J 0 th to , 1 0 th of an 
inch. The tubuli are pale in color in 
early life, but, in old age, they acquire a 
deep yellow tinge, from containing much 
fatty matter. They consist of a base¬ 
ment membrane, lined by epithelium, 
consisting of nucleated granular cor¬ 
puscles, and are inclosed in a delicate 
plexus of capillary vessels. In the apices 
of the lobules, the tubuli become less 
convoluted, assume a nearly straight 
course, and unite together to form from 
twenty to thirty larger ducts, of about 
soth of an inch in diameter, and these, 
from their straight course, are called 
rasa recta . 

The J a 8a Recta en t er the fibrous tissue 
of the mediastinum, and pass upwards and 
backwards, forming, in their ascent, a 
. . close network of anastomosing tubes,with 

exceedingly thin paiietes; this constitutes the rets testis. At the upper end of the 
mediastinum, the vessels of the rete testis terminate in from twelve to fifteen or 
twenty ducts, the vasa efferentia: they perforate the tunica albuginea, and carry 
the seminal lluid from the testis to the epididymis. Their course is at first straight; 
they then become enlarged, and exceedingly convoluted, and form a series of coni¬ 
cal masses, the coni vaseutosi , which, together, constitute the globus major of the 
epididymis. Each cone consists of a single convoluted duct from six to ei<dit 
inches in length, the diameter of which gradually decreases from the testis to 
the epididymis. Opposite the bases of the cones, the efferent vessels open at 
narrow intervals into a single duct, which constitutes, by its complex convolu¬ 
tions, the body and globus minor of the epididymis. When the convolutions of 
t us tu >o are unravelled, it measures upwards of twenty feet in length, and 
. inti eases m breadth ami thickness as it approaches the vas deferens. The con¬ 
volutions are held together by fine areolar tissue, and by bands of fibrous tissue. 
A long narrow tube, the vasculum aberrans of Ilaller, is occasionally found con¬ 
nected with the lower part of the canal of the epididymis, or with the commence¬ 
ment ot the vas deferens, and extending up into the cord for about two or three 
inches, where it terminates by a blind extremity, which is occasionally bifurcated. 

s length varies from an inch and a half to fourteen inches, and sometimes 
it becomes dilated towards its extremity : more commonly, it retains the same 
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diameter throughout. Its structure is similar to that of the vas deferens. 
Occasionally, it is found unconnected with the epididymis. 

The Vas Deferens , the excretory duct of the testis, is the continuation of the 
epididymis. Commencing at the lower part of the globus minor, it ascends along 
the posterior and inner side of the testis and epididymis, and along the back part 
of the spermatic cord, through the spermatic canal, to the internal abdominal 
ring. From the ring it descends into the pelvis, crossing the external iliac 
vessels, and hooks round the outer side of the epigastric artery; at the side of 
the bladder, it curves backwards and downwards to its base, crossing outside the 
obliterated hypogastric artery, and to the inner side of the ureter. At the base 
of the bladder, it lies between it and the rectum, running along the inner border 
of the vesicula seminalis. In this situation, it becomes enlarged and saccu¬ 
lated; and, becoming narrowed at the base of the prostate, unites with the duct 
of the vesicula seminalis to form the ejaculatory duct. This tube presents a hard 
and cordy sensation to the fingers, is about two feet in length, of cylindrical form, 
and about a line and a quarter in diameter. Its walls are of extreme density and 
thickness, measuring one-third of a line; and its canal is extremely small, 
measuring about half a line. 

In structure , the vas deferens consists of three coats: an external or cellular 
coat; a muscular coat , which is thick, dense, elastic, and consists of two longitu¬ 
dinal, and an intermediate circular layer of muscular fibres, and an internal or 
mucous coat , which is pale, and arranged in longitudinal pliciu ; its epithelial cover¬ 
ing is of the columnar variety. 


Vesicul.e Semin ales. 


The Seminal Vesicles are two lobulated membranous pouches, placed between 
the base of the bladder and the rectum, and supposed to serve as reservoirs for 


Fig. 345.—Base of the Bladder, with the Vasa Peferentia 
and Vesicate Seminales. 
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contact with the base of the bladder, extending from near the termination of the 
ureters to the base of the prostate gland. Their under surface rests upon the 
rectum, from which they are separated by the recto-vesical fascia. Their poste¬ 
rior extremities diverge backwards and outwards from each other. Their anterior 
extremities are pointed, and converge towards the base of the prostate gland 
where each joins with the corresponding vas deferens to form the ejaculatory 
duct. Along the inner margin of each vesicula runs the enlarged and some¬ 
what convoluted vas deferens. The inner border of the vesicula, and the corre¬ 
sponding vas deferens, form the lateral boundary of a triangular space, limited 
behind by the recto-vesical peritoneal fold; the portion of the bladder included 
in this space rests on the rectum, and corresponds with the trigonum vesica? in 
its interior. 

Structure . Each vesicula consists of a single tube, coiled upon itself, and giving 
off several irregular csecal diverticula ; the separate coils, as well as the diverticula, 
being connected together by fibrous tissue. When uncoiled, this tube is about 
the diameter of a quill, and varies in length from four to six inches; it terminates 
posteriorly in a cul-de-sac, but its anterior extremity becomes constricted into a 
narrow straight duct, which joins on its inner side with the corresponding vas 
deferens, and forms the ejaculatory duct. 

The Ejaculatory Ducts , two in number, one on each side, are formed by the 
junction of the duct of the vesicula seminalis with the vas deferens. Each duct 
is about three-quarters of an inch in length; it commences at the base of the 
prostate, and runs forwards and upwards in a canal in its substance, and along 
the side of the utriculus, to terminate by a separate slit-like orifice upon or within 
the margins of the sinus pocularis. The ducts diminish in size, and converge 
towards their termination. 

Structure. The vesiculae seminales are composed of three coats: external or 
fibro-cellular, derived from the recto-vesical fascia; middle or fibrous coat, which 
is firm, dense, fibrous in structure, somewhat elastic, and contains, according 
to E. II. eber, muscular fibres ; and an interned or mucous coat, which is pale, of a 
whitish-brown color, and presents a delicate reticular structure, like that seen in 
the gall-bladder, but the meshes are finer. It is lined by squamous epithelium. 
The coats of the ejaculatory ducts are extremely thin, the outer fibrous layer being 
almost entirely lost after their entrance into the prostate, a thin layer of muscular 
fibies and the mucous membrane forming the onlv constituent parts of these 
tubes. 

I essels and .Amies. 'I lie arteries supplying the vesiculae seminales are derived 
loin the inferior vesical and middle hemorrhoidal. The veins and lymphatics 
accompany the arteries. The nerves are derived from the hypogastric plexus. 

1 he Semen is a thick whitish fluid, having a peculiar odor. It consists of a 
fluid the liquor seminis, and solid particles, the seminal granules, and spermatozoa. 

I he liquor semints is transparent, colorless, and of an albuminous compo¬ 
sition, containing particles of squamous and columnar epithelium, with oil globules 
ai, m/’ ranu . floatin g *** it) besides the above-mentioned solid elements. 

flic seminal granules are round finely-granular corpuscles, measuring i a 'oath 
of an inch m diameter. e4M " 

'flic spermatozoa , or spermatic filaments, are the essential agents in producing 
fecundation. 1 hey arc minute elongated particles, consisting of a small flattened 
O'a extremity or body, and a long slender caudal filament. A small circular 
spot is o >ser\ed m the centre of the body, and at its point of connection with the 
tat there is frequently seen a projecting rim or collar. The movements of these 
bodies are remarkable, and consist of a lashing and undulatory motion of the tail. 

Descent of the Testes. 

The testes, at an early period of foetal life, are placed at the back part of the 
abdominal cavity, behind the peritoneum, in front of and a little below the kidneys, 
ine anterior surface and sides arc invested by peritoneum ; the bloodvessels and 
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efferent ducts are connected with their posterior surface; and attached to the 
lower end is a peculiar structure, the gubernaculum testis, which is said to assist 
in their descent. 

The Gubernaculum Testis attains its full development between the fifth and 
sixth months; it is a conical-shaped cord, attached above to the lower end of the epi¬ 
didymis, and below to the bottom of the scrotum. It is placed behind the perito¬ 
neum, lying upon the front of the Psoas muscle, and completely filling the inguinal 
canal. It consists of a soft transparent areolar tissue within, which often appears 
partially hollow, surrounded by a layer of striped muscular fibres, the Cremaster, 
which ascend upon this body to be attached to the testis. According to Mr. Curl¬ 
ing, the gubernaculum, as well as these muscular fibres, divides below into three 
processes: the external and broadest is connected with Poupart’s ligament in the 
inguinal canal; the middle process descends along the inguinal canal to the bottom 
of the scrotum, where it joins the dartos ; the internal one is firmly attached to 
the os pubis and sheath of the Rectus muscle: some fibres, moreover, are reflected 
from the Internal oblique on to the front of the gubernaculum. Up to the fifth 
month, the testis is situated in the lumbar region, covered in front and at the sides 
by peritoneum, and supported in its position by a fold of this membrane, the 
mcsorchium: between the fifth and sixth months, the testis descends to the iliac 
fossa, the gubernaculum at the same time becoming shortened: during the seventh 
month, it enters the internal abdominal ring, a small pouch of peritoneum {pro¬ 
cessus vaginalis) preceding the testis in its course through the canal. By the end 
of the eighth month, the testis has descended into the scrotum, carrying down 
with it a lengthened pouch of peritoneum, which communicates by its upper ex¬ 
tremity with^the peritoneal cavity. Just before birth, the upper part of this pouch 
becomes closed, and this obliteration extends gradually downwards to witlnn a 
short distance of the testis. The process of peritoneum surrounding the testis, 
which is now entirely cut off from the general peritoneal cavity, is called the 

tunica vaginalis. . . , . c . 

Mr. Curling considers that the descent of the testis is effected by means ot the 
muscular fibres of the gubernaculum ; those fibres which proceed from Poupart’s 
ligament and the Obliquus interims are said to guide the organ into the inguinal 
canal; those attached to the pubes draw it below the external abdominal ring; and 
those attached to the bottom of the scrotum complete its descent. During the 
descent of the organ these muscular fibres become gradually everted, forming a 
muscular layer, which becomes placed external to the process of the peritoneum, 
surrounding the gland and spermatic cord, and constitutes the Cremaster. In the 
female, a small cord, corresponding to the gubernaculum in the male, descends to 
the inguinal region, and ultimately forms the round ligament of the uterus. A 
pouch °of peritoneum accompanies it along the inguinal canal, analogous to the 
processus vaginalis in the male; it is called the canal of tick. 


Female Organs of Generation. 

'J'HE external Organs of Generation in the female are the noons Veneris, the 
labia majora and minora, the clitoris, the meatus urinarius, and the orifice of 
the vagina. The term u vulva” or “ pudendum,” as generally applied, includes 
all these parts. 

The Mom Venom is the rounded eminence in front of the pubes, formed by a 
collection of fatty tissue beneath the integument. It surmounts the vulva, and is 
covered with hair at the time of puberty. 


/ 


Fig- 346—The \ ulva. External Female Organs of Generation. 
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The Labia Majora arc two prominent longitudinal cutaneous folds, extending 
downwards from the mens Veneris to the anterior boundary of the perimeum. and 
me "sing an elliptical fissure, the common urino-sexual opening. Each labium is 
ormed externally of integument, covered with hair; internally, of mucous mem- 
e ’ wu 5 h 1S continuous with the genito-urinary mucous tract: and between 
the two, of a considerable quantity of areolar tissue, fat, and a tissue resembling 
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the dartos of the scrotum, besides vessels, nerves, and glands. The labia are 
thicker in front than behind, and joined together at each extremity, forming tlie 
anterior and posterior commissures. The interval left between the posterior com¬ 
missure and the margin of the anus is about an inch in length, and constitutes the 
perinseum. .lust, within the posterior commissure is a small, transverse fold, the 
fromulum pudendi or fourchette, which is commonly ruptured in the first partu¬ 
rition, and the space between it and the commissure is called the fossa navieularis. 
The labia are analogous to the scrotum in the male. 

The Labia Minora or Nymphae are two small folds of mucous membrane, 
situated within the labia majora, and extending from the clitoris obliquely down¬ 
wards and outwards for about an inch and a half on each side of the orifice of the 
vagina, on the sides of which they arc lost. They are continuous externally with 
the labia majora, internally with the inner surface of the vagina. As they con¬ 
verge towards the clitoris in front, each labium divides into two folds, which 
surround the glans clitoridis, the superior folds uniting to form the pricputium 
clitoridis, the inferior folds being attached to the glans, and forming the fratnum. 
The nvmphai are composed of mucous membrane, covered by a thin epithelial 
layer.' They contain a plexus of vessels in their interior, and are provided with 
numerous large mucous crypts which secrete abundance of sebaceous matter. 

The Clitoris is an erectile structure, analogous to the corpus cavernosum of the 
penis. It is situated beneath the anterior commissure, partially hidden between 
the anterior extremities of the labia minora. It is an elongated organ, connected 
to the rami of the pubes and ischium on each side by two crura; the body is 
short, and concealed beneath the labia; its free extremity, thd glans clitoridis, is 
a small rounded tubercle, consisting of spongy erectile tissue, and highly sensitive. 
The clitoris consists of two corpora cavernosa, composed of erectile tissue inclosed 
in a dense layer of fibrous membrane, and united together along their inner sur¬ 
faces by an incomplete fibrous pcctiniform septum. The clitoris is provided, like 
the penis, with a suspensory ligament, and with two small muscles, the Erectores 
clitoridis, which are inserted into the crura of the corpus cavernosum. 

Between the clitoris above, and the entrance of the vagina below, is a tri¬ 
angular smooth surface, bounded on each side by the nymph®: this is the 


The orifice of the urethra (meatus urinariut) is situated at the back part of 
the vestibule, about an inch below the clitoris, and near the margin of the vagina, 
surrounded by a prominent elevation of the mucous membrane. Below the 
meatus urinarius is the orifice of the vagina, an elliptical aperture, more or less 
closed in the virgin, by a membranous fold, the hymen. 

The Human is a thin semilunar fold of mucous membrane, stretched across 
the lower part of the orifice of the vagina; its concave margin being turned 
upwards towards the pubes. Sometimes this membrane forms a complete 
septum across the orifice of the vagina, which constitutes an imperforate hymen. 
Occasionally, it forms a circular septum, perforated in the centre by a round 
open in"; sometimes it is cribriform, or its free margin forms a membranous 
fringe, or it may be entirely absent. The hymen cannot, consequently, be con¬ 
sidered as a proof of virginity. Its rupture, or the rudimentary condition o the 
membrane above referred to. gives rise to those small rounded elevations which 
surround the opening of the vagina, the earuncidce mjrUformet. 

Glands of Bartholine. On each side of the commencement of lie vagina, ate 
two round,' or oblong bodies, of a reddish yellow color, and of the size of an 
almond: they arc analogous to Cowper’s glands in the male, and are ca lc c 
glands of Bartholine. Each gland opens, by means of a long single duct,upon 
the inner side of the nymph®, external to the hymen Extending from the 
clitoris, along either side of the vagina, and lying a little behind the nvmpluc, aie 
two large oblong masses, about an inch in length, consisting of a plexus of terns, 
im-losed in a thin layer ^f fibrous membrane. These bodies are narrow in front 
rounded below, and are connected with the crura of the clitoris and larni of the 
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pubes ; they are termed by Kobelt, tbe buihi vestibuli, and lie considers them ana¬ 
logous to the bulb of the corpus spongiosum in the male. Immediately in front 
of this body is a smaller venous plexus, continuous with tbe bulbus vestibuli 
behind, and the glans clitoridis in front: it is called by Kobelt, the pars inter¬ 
media, and is considered by him as analogous to that* part of the body of tbe 
corpus spongiosum which immediately succeeds the bulb. 


Fig. 347.—Section of Female Pelvis, showing position of Viscera. 



Bladder. 

The bladder is situated at the anterior part of the pelvis. It is in relation, in 
front, with the os pubis; behind, with the uterus, some convolutions of the small 
intestine being interposed ; its base lies in contact with the neck of the uterus, and 
with the anterior wall of the vagina. The bladder is larger in the female than in 
the male, and very broad in its transverse diameter. 


Uretiira. 

The urethra is a narrow membranous canal, about an inch and a half in length, 
extending from the neck of the bladder to the meatus urinarius. It is placed 
eneatli the symphysis pubis, imbedded in the anterior wall of tbe vagina; and 
its direction is obliquely downwards and forwards, its course being slbditlv 
curved, the concavity directed upwards. Its diameter, when undilated, is about 
a quarter of an inch The urethra perforates the triangular ligament, precisely 
urethrae ^ ^ 18 surrounded b >' the muscular fibres of the Compressor 

Structure. The urethra consists of three coats: muscular, erectile, and mucous. 

1 he muscular coat is continuous with that of the bladder : it extends the whole 
length ot the tube, and consists of a thick stratum of circular fibres. 
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A thin layer of spongy, erectile tissue, intermixed with much elastic tissue, 
lies immediately beneath the mucous coat. 

The mucous coat is pale, continuous, externally, with the vulva, and internally 
with that of the bladder. It is thrown into longitudinal folds, one of which, 
placed along the floor of the canal, resembles the verumontanum in the male 
urethra. It is lined by laminated epithelium, which becomes spheroidal at the 
bladder. Its external orifice is surrounded by a few mucous follicles. 

The urethra, from not being surrounded by dense resisting structures, as in the 
male, admits of considerable dilatation, which enables the surgeon to remove with 
considerable facility, calculi, or other foreign bodies, from the cavity of the 
bladder. 

Rectum. 

The rectum is more capacious, and less curved in the female, than in the male. 
The first portion extends from the left sacro-iliac symphysis to the middle of 
the sacrum. It is surrounded by peritoneum; and its connections are similar to 
those in the male. 

The second portion extends to the tip of the coccyx. It is covered by the 
peritoneum in front, for a short distance, at its upper part, and is in relation with 
the posterior wall of the vagina. 

The third portion curves backwards, from the vagina to the anus, leaving a 
space which corresponds on the surface of the body to the perimvum. Its 
extremity is surrounded by the Sphincter muscles, and its sides are supported by 
the Leva tores ani. 

The Vagina. 


The vagina is a membranous canal, extending from the vulva to the uterus. 
It is situated in the cavity of the pelvis, behind the bladder, and in front of 
the rectum. Its direction is curved forwards and downwards, following at first 
the line of the axis of the cavity of the pelvis, and afterwards that of the outlet. 
It is cylindrical in shape, flattened from before backwards, and its walls are 
ordinarily in contact with each other. Its length is about four inches along its 
anterior wall, and between five and six along its posterior wall. It is constricted 
at its commencement, and becomes dilated near the uterine extremity ; it sui- 
rounds the vaginal portion of the cervix uteri, at some distance from the os, and 
its attachment 5 extends higher up on the posterior than on the anterior wall. 

Relations . Its anterior surface is concave, and in relation with the base of 
the bladder, and with the urethra. Its posterior surface is convex, and con¬ 
nected to the anterior wall of the rectum, for the lower three-fourths of its 
extent; the upper fourth being separated from that tube by the recto-uterine fold 
of peritoneum, which forms a cul-de-sac between the vagina and rectum. Its 
sides give attachment superiorly to the broad ligaments, and infenorly to the 
Levatores ani muscles and recto-vesical fascia. 

Structure. The vagina consists of an external or muscular coat, a layer ot 
erectile tissue, and an internal mucous lining. 

The muscular coat consists of longitudinal fibres, which surround the vagina, 
and are continuous with the superficial muscular fibres of the uterus. I lie 
strongest fasciculi are those attached to the recto-vesical fascia on each side. 

The erectile tissue is inclosed between two layers of fibrous membrane: it is 
more abundant at the lower than at the upper part of the vagina. 

The mucous membrane is continuous, above, with that lining the utems, 



distinct near the orifice of the vagina, especially in females before pm tw 
Tliev indicate its adaptation for dilatation, and arc calculated to facilitate its 
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enlargement during parturition. The mucous membrane is covered with conical 
and filiform papillae, and provided with mucous glands and follicles, which are 
especially numerous in its upper part, and around the cervix uteri. 

The Uterus. 


The uterus is the organ of gestation, receiving the fecundated ovum in its 
cavity, retaining and supporting it during the development of the foetus, and the 
principal agent in its expulsion at the time of parturition. 

In the virgin state it is pear-shaped, flattened from before backwards, and 
situated in the cavity of the pelvis, between the bladder and rectum ; it is 
retained in its position by the round and broad ligaments on each side, and pro¬ 
jects into the upper end of the vagina below. Its upper end, or base, is 
directed upwards and forwards ; its lower end, or apex, downwards and back¬ 
wards, in the line of the axis of the inlet of the pelvis, and forming an angle 
with the vagina, the direction of which corresponds to the cavity and outlet of 
the pelvis. The uterus measures .about three inches in length, two in breadth, at 
its upper part, and an inch in thickness. It weighs, at puberty, from seven to 
twelve drachms, and, after parturition, from one ounce and a half to two ounces. 
The uterus is divided into fundus, body, cervix, and os uteri. 

The Fundus is the upper broad extremity of the organ : it is convex, covered 
by peritoneum, and placed on a line below the level of the brim of the pelvis. 

The Body gradually narrows from the fundus to the neck. Its anterior sur¬ 
face is flattened, covered by peritoneum in the upper three-fourths of its extent, 
and separated from the bladder by some convolutions of the small intestine: the 
lower fourth is connected with the bladder. Its posterior surface is convex, 
covered by peritoneum throughout, and separated from the rectum by some con¬ 
volutions of the intestine. Its lateral margins are concave, and give attachment 
to the broad ligaments, the ligament of the ovary, the Fallopian tube, and round 
ligament. 

The Cervix is the lower rounded and narrowed portion of the uterus: around 
its circumference is attached the upper end of the vagina, which extends upwards 
a greater distance behind than in front. 


At the vaginal extremity of the uterus is an aperture, the os uteri , round in 
the virgin and transverse after parturition. It is bounded by two lips, an ante¬ 
rior one, which is thick ; a posterior lip, narrow and lon^. 

Ligaments . The ligaments of the uterus are six in number: two anterior, two 
posterior, and two lateral. They are formed by peritoneum. 

The two anterior ligaments (vesico-uterine) are two semilunar folds, which 
pass between the neck of the uterus and the posterior surface of the bladder. 

I he two posterior ligaments ( recto-uterine) pass between the sides of the 
uterus and rectum. 

The two lateral , or broad ligament «, pass from the sides of the uterus to the 
lateral walls of the pelvis, forming a septum across the pelvis, which divides this 
cavity into two portions. In the anterior part are contained the bladder, urethra, 
and vagina ; in the posterior part, the rectum. 

'Ihe Cavity of the Uterus is small in comparison with the size of the organ: 
that portion corresponding to the body is triangular, flattened from before back¬ 
wards, so that its walls are closely approximated, and having its base directed 
upwaids towards the fundus. At each superior angle is a funnel-shaped cavity, 
which constitutes the remains of the division of the body of the uterus into two 
cornua; and at the bottom of each cavity is the minute orifice of the Fallopian 
tube. At the inferior angle of the uterine cavity, is a small constricted opening, 
the internal orifice (ostium internum), which leads into the cavity of the cervix. 
I he cavity m the cervix is somewhat cylindrical, flattened from before back¬ 
wards, broader at the centre than at either extremity, and communicates, below, 
with the vagina. I he walls of the canal present two longitudinal columns, 
which run, one on its anterior, the other on its posterior surface; and from these 
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proceed a number of smaller oblique columns, giving the appearance of branches 
from the stem of a tree, and hence the name, arbor vitce utcrinus , applied to it. 
These folds usually become very indistinct after the first labor. 

Structure, The uterus is composed of three coats, an external serous coat, 
a middle, or muscular layer, and an internal mucous coat. 

The serous coat is derived from the peritoneum : it invests the fundus and the 
whole of the posterior surface of the body of the uterus, but only the upper three- 
fourths of its anterior surface. 

The muscular coat forms the chief bulk of the substance of the uterus. In 
the unimpregnated state it is dense, firm, of a grayish color, and cuts almost 
like cartilage. It is thick opposite the middle of the body and fundus, and thin 
at the orifices of the Fallopian tubes. It consists of bundles of unstriped muscular 
fibres, disposed in layers, intermixed with areolar tissue, blood, and lymphatic 
vessels and nerves. In the impregnated state, the muscular tissue becomes more 
prominently developed, and is disposed in three layers, external, middle, and 
internal. 

The external layer is placed beneath the peritoneum, disposed as a thin plane 
on the anterior and posterior surfaces. It consists of fibres, which pass trans¬ 
versely across the fundus, and, converging at each superior angle of the uterus, 
are continued on the Fallopian tubes, the round ligament, and ligament of the 
ovary; some passing at each side into the broad ligament, and others running 
backwards from the cervix into the recto-uterine ligaments. 

The middle layer of fibres presents no regularity in its arrangement, being 
disposed longitudinally, obliquely, and transversely. 

The internal or deep layer consists of circular fibres arranged in the form of 
two hollow cones, the apices of which surround the orifices of the Fallopian tubes, 
their bases intermingling with one another on the middle of the body ol the uterus. 
At the cervix, these fibres are disposed transversely. 

The mucous membrane is thin, smooth, ami closely adherent to the subjacent 
tissue. It is continuous, through the fimbriated extremity of the Fallopian tubes, 
with the peritoneum ; and through the os uteri, with the mucous lining of the 
vagina. 

In the body of the uterus , it is smooth, soft, of a reddish color, lined by columnar 
ciliated epithelium, and presenting, when viewed with a lens, the orifices of nume¬ 
rous branched tubular glands, which are visible before impregnation, but become 
much enlarged in the pregnant state. 

in the cervix , the mucous membrane between the rug® and around the os uteri, 
is provided with numerous mucous follicles and glands. The small, transparent, 
vesicular elevations, so often found within the os and cervix uteri, are due to clo¬ 
sure of the mouths of these follicles, and their distension with its proper secretion. 
They were called the ovula of Naboth. The mucous membrane covering the lower 
half of the cervix presents numerous papillae. 

Vessels and Nerves. The Arteries of the uterus are the two uterine, from the 
internal iliac; and the two ovarian, from the aorta. They are remarkable for 
their tortuous course in the substance of the organ, and for their frequent anas¬ 
tomoses. . . 

The Veins are of large size, and correspond with the arteries. In the impreg¬ 
nated uterus, these vessels are termed the uterine, sinuses , consisting of the lining 
membrane of the veins adhering to the walls of canals channelled through the 
substance of the uterus. They terminate in the uterine plexuses. 

The Lymphatics are of large size in the impregnated uterus, and terminate in 
the pelvic and lumbar glands. 

The Nerves are derived from the inferior hypogastric and spermatic plexuses, 
and from the third and fourth sacral nerves. 

[For an elaborate account of the nerves of this organ, the student should con¬ 
sult Dr. Lee’s ki Memoir on the Ganglia and Nerves of the l terns, 184!* ; and 
Dr. Snow Beck’s paper “ On the Nerves of the Uterus,” Phil. Trans. 1841).] 
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The form, size, and situation of the uterus, varies at different periods of life, and under 
different circumstances. 

In the foetus , the uterus is contained in the abdominal cavity, projecting beyond the brim 
of the pelvis. The cervix is considerably larger than the body. 

At puberty, the uterus is pyriform in shape, and weighs from eight to ten drachms. It 
has descended into the pelvis, the fundus being just below the level of the brim of this 
cavity. The arbor vitas is distinct, and extends to the upper part of the cavity of that 
organ. 

During, and after menstruation , the organ becomes enlarged, and more vascular its 
surfaces rounder; the os externum is rounded, its labia swollen, and the lining membrane of 
the body thickened, softer, and of a darker color. 

During pregnancy , the uterus increases in weight from one pound and a half to three 
pounds. It becomes enormously enlarged, and projects into the hypogastric and lower part 
of the umbilical regions. This enlargement, which continues up to the sixth month of ges¬ 
tation, is partially due to increased development of pre-existing and new-formed muscular 
tissue. The round ligaments are enlarged, and the broad ligaments become encroached upon 
by the Uterus making its way between their laminae. The mucous membrane becomes more 
vascular, its mucous follicles and glands enlarged, the rugae and folds in the canal of the 
cervix become obliterated ; the blood and lymphatic vessels, as well as the nerves, accordin'* 
to the researches of Dr. Lee, become greatly enlarged. 

After parturition , the uterus nearly regains its usual size, weighing from two to three 
ounces, but its cavity is larger than in the virgin state, the external orifice is more marked 
and assumes a transverse direction, its edges present a fissured surface, its vessels are tortuous 
and its muscular layers are more defined. 

In old age , the uterus becomes atrophied, and paler and denser in texture ; a more distinct 
constriction separates the body and cervix. The ostium internum, and occasionally the 
vaginal orifice, often becomes obliterated, and its labia almost entirely disappear. 

Appendages of the Uterus. 

The appendages of the Uterus are the Fallopian tubes, the ovaries and their 
ligaments, and the round ligaments. These structures, together with their nutrient 
vessels and nerves, and some scattered muscular fibres, are inclosed between the 
two folds of peritoneum, which constitute the broad ligaments: they are placed in 
the following order: in front is the round ligament: the Fallopian tube occupies 
the free margin of the broad ligament: the ovary and its ligament are behind and 
below the latter. 

lhe Fallopian Tubes, or oviducts, convey the ova from the ovaries to the cavity 
of the uterus. They are two in number, one on each side, and situated in the 
free margin of the broad ligament, extending from each superior angle of the 
uterus to the sides of the pelvis. Each tube varies from three to five inches in 
length; its canal is exceedingly minute, and commences at the superior angle of 
the uterus by a minute orifice, the ostium internum , which will hardly admit a fine 
bristle; it continues narrow along the inner half of the tube; it then gradually 
widens into a trumpet-shaped extremity, which becomes contracted at its termina¬ 
tion. I Ins orifice is called the ostium abdominale, and communicates with the peri¬ 
toneal cavity. Its margins are surrounded by a series of fringe-like processes, 
teimed pnbruv, and one of these processes is connected with the outer end of the 
ovary. lo this part of the tube the name fimbriated extremity is applied; it is 
also called morsus diaboh , from the peculiar manner in which it embraces the 
surtaee oi the ovary (luring sexual excitement. 

Structure, lhe Fallopian tube consists of three coats, serous, muscular, and 
mucous. 

The external or serous coat is derived from the peritoneum. 

The middle or muscular coat consists of an external longitudinal and an internal 
or circular layer of muscular fibres continuous with those of the uterus. 

1 lie internal or mucous coat is continuous with the mucous lining of the uterus, 
and at the free extremity of the tube with the peritoneum. It is thrown into 
longitudinal folds in the outer part of the tube, which indicate its adaptation for 
dilatation, and is covered by columnar ciliated epithelium. This form of epi¬ 
thelium is also found on the inner and outer surfaces of the fimbrim. 
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The Ovaries (testes muliebres, Galen) are analogous to the testes in the male. 
They are two oblong flattened oval bodies, situated one on each side of the uterus 
in the posterior part of the broad ligament, behind and below the Fallopian tubes. 
Each ovary is connected with the broad ligament, by its anterior margin; by its 


Fig. 348.—The Uterus and its Appendages. Anterior View. 



inner extremity to the uterus by a proper ligament, the ligament of the ovary: 
and by its outer extremity to tlie fimbriated extremity of the Fallopian tube by a 
short ligamentous cord. Each ovary is of a whitish color, and presents either a 
smooth or puckered uneven surface. It is about an inch and a half in length, 
three quarters of an inch in width, and nearly half an inch thick, and weighs 
from one to two drachms. Its surfaces and posterior convex border are free, its 
anterior straight border being attached to the broad ligament. 

Structure . The ovary is completely invested by peritoneum, excepting along 
its anterior attached margin; beneath this is the proper fibrous coat of the organ, the 
tunica albuginea, which is extremely dense and firm in structure, and incloses a firm 
reddish-white vascular structure, the stroma^ formed apparently by delicate prolon¬ 
gations continued inwards from the external coat. In the meshes <>f this tissue are 
numerous vesicles, the ovisacs of the future ova, and termed the Oraajian vesh'lcs. 
Before impregnation they vary in number, from ten to fifteen or twenty, and are 
from the size of a pin’s head to a pea ; but Dr. Martin Barry has shown that a 
large number of microscopic ovisacs exists in the parenchyma of the organ, 
few of which produce ova. These vesicles have thin transparent walls, and are 
filled with a clear, colorless, albuminous fluid, the largest vesicles appearing on 
the surface of the ovary as semi-transparent elevations. Each vesicle includes, be¬ 
sides the fluid contents above mentioned, a small round vesicular body, the ovum. 
The Graafian vesicles have two coats, an external vascular and an internal coat, 
called the ovicapsule, which is lined by a granular epithelial layer, the membrana 
(jrannlosa. On rupture of the vesicle, the ovum escapes through the fimbriated 
extremity of the Fallopian tube to the cavity of the uterus. After conception, a 
yellow mass, the corpus luteuni , is found in one or both ovaries, lhe coipus 
iutcum consists of a circular brownish-yellow mass, of moderately firm consistence, 
containing a small cavity in its centre, originally occupied by the ovum and now 
more or less obliterated. The cavity is lined by a puckered membrane the 
remains of the ovisac. In recent corpora lutea, the aperture through which the 
ovum escaped from the ovisac remains visible; but at a later period this becomes 
closed a small puckered cicatrix on the surface of the ovary indicating the 
existence of the aperture. Similar appearances, but of smaller size and wanting 
the central cavity, are sometimes found in the unimpregnated ovaries; these are 
false corpora lutea. 
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In the feetus, the ovaries are situated, like the testes, in the lumbar region, 
near the kidneys. They may be distinguished from those bodies at an early 
period by their elongated and flattened form, and by their position, which is at 
first oblique and then nearly transverse. They gradually descend into the 
pelvis. 

The Ligament of the Ovary is a rounded cord, which extends from each 
superior-angle of the uterus to the inner extremity of the ovary; it consists of 
fibrous tissue, and a few muscular fibres derived from the uterus. 

The Round Ligaments are two rounded cords, between four and five inches in 
length, situated between the layers of the broad ligament, in front of and below the 
Fallopian tube. Commencing on each side at* the superior angle of the uterus 
each ligament passes forwards and outwards through the internal abdominal riii", 
along the inguinal canal to the labia majora, in which it becomes lost. Each 
ligament consists of areolar tissue, vessels, and nerves, besides a dense bundle of 
fibrous tissue, and muscular fibres prolonged from the uterus, inclosed in a dupli- 
cature ot peritoneum, which in the foetus is prolonged in the form of a tubular 
process for a short distance into the inguinal canal; this process is called the 
canal of Nuck. It is generally obliterated in the adult, but sometimes remains 
pervious even in advanced life. It is analogous to the peritoneal pouch which 
accompanies the descent of the testis. 

Vessels and Nerves. The Arteries of the ovaries and Fallopian tubes are the 
ovarian from the aorta. They anastomose with the termination of the uterine 
arteries, and enter the attached border of the ovary. 

The I eins follow the course of the arteries; they form a plexus near the 
ovary, the pampiniform plexus. 

The Aerves are derived from the spermatic plexus, the Fallopian tube receiving 
a branch from one of the uterine nerves. 


Mammary Glands. 

1 he rnamma\ or breasts, are accessory glands of the generative system, which 
secrete the milk. They exist in the male as well as in the female; but in the 
former only in a rudimentary state, unless their growth is excited by peculiar 
circumstances. 1 hey are two large hemispherical eminences, situated towards 
the lateral aspect of the pectoral region, corresponding to the interval between 
the third and sixth or seventh ribs, and extending from the side of the sternum 
to the axilla. Their weight and dimensions differ at different periods of life and 
in different individuals. Before puberty they are of small size, but enlarge as 
tlie generative organs become more completely developed. They increase during 
pregnancy, and especially after delivery, and become atrophied in old age. The 
•left mamma is generally a little larger than the right. Their base is n earl v 
circular, flattened or slightly concave, and having their long diameter directed 
upwards and outwards towards the axilla; they are separated from the Pectoral 
mu. c cs )\ a 1 mi layer of superficial fascia. I lie outer surface of the mamma is 
couvex and presents just below the centre, a small conical prominence, the 
nipp c [manmu a). be surface of the nipple is dark colored, and surrounded 
by an areola having a colored tint. In the virgin the areola is of a delicate 
rosy line ; about the second month of impregnation it enlarges, and acquires a 
'V ’ " ,lc ‘ l increases as pregnancy advances, becoming, in some cases, 
a i ai , noun 01 (\en black color. Phis color diminishes as soon as lactation 
is over, hut is never entirely lost through life. These changes in the color of 
tne areola arc ot extreme importance in forming a conclusion in a case of 
suspected pregnancy. 

11k is a cylindrical or conical eminence, capable of undergoing a sort 

ol erection from mechanical excitement. It is of a pink or brownish hue, its 
Mil f ace wrinkled and provided with papillae, and its summit perforated by nume- 
loii. oii ces, t ic apci tures of the lactiferous ducts. Near the base of the nipple 
a a upon it suif.ice ot the areola are numerous sebaceous glands, which become 
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much enlarged during lactation, and present the appearance of small tubercles 
beneath the skin. These glands secrete a peculiar fatty substance, which serves 
as a protection to the integument of the nipple in the act of sucking. The nipple 
consists ot numerous vessels, which form a kind of erectile tissue, intermixed 
with plain muscular fibres. 

Structure . The mamma consists of gland tissue; of fibrous tissue, connecting 
its lobes ; and of fatty tissue in the intervals between the lobes. The mammary 
gland, freed from cellular tissue and fat, is of a pale reddish color, firm in 
texture, circular in form, flattened from before backwards, thicker in the centre 
than at the circumference, and presenting several inequalities on its surface, 
especially in front. It consists of numerous lobes, and these are composed of 
lobules, connected together by areolar tissue, bloodvessels, and ducts. The 
smallest lobules consist of a cluster of rounded vesicles, which open into the 
smallest branches of the lactiferous ducts; these ducts uniting, form larger 
ducts, which terminate in a single canal, corresponding with one of the chief 
subdivisions of the gland. The number of excretory ducts varies from 
fifteen to twenty : they are termed the tubuli lactiferi sen galactophori. They 
converge towards the areola, beneath which they form dilatations, or ampulla*, 
which serve as reservoirs for the milk, and, at the base of the nipjde, become 
contracted, and pursue a straight course to its summit, perforating it by 
separate orifices considerably narrower than the ducts themselves. The ducts 
arc composed of areolar tissue, with longitudinal and transverse elastic fibres, 
and longitudinal muscular fibres ; their raucous lining is continuous, at the point 
of the nipple, with the integument: its epithelial lining is of the tessellated or 
scaly variety. 

The fibrous tissue of the mamma invests the entire surface of the breasts, and 
sends down septa between its lobes, connecting them together. 

The tatty tissue surrounds the surface of the gland, and occupies the intervals 
between its lobes and lobules. It usually exists in considerable abundance, and 
determines the form and size of the gland. There is no fat immediately beneath 
the areola and nipple. 

Vessels and Nerves . The Arteries supplying the mammae are derived 
from the thoracic branches of the axillary, the intercostals, and internal 

mammal* v. . 

The Veins describe an anastomotic circle around the base of the nipple, called 
by llaller, the circulm venoms. From this, large branches transmit the blood to 
the circumference of the gland, and end in the axillary and internal mammal \ 
veins. 

The Lymphatics run along the lower border of the Pectoralis major to the 
axillary glands. 

The Nerves are derived from the anterior and lateral cutaneous nerves ot the 
thorax. 


The Surgical Anatomy of Inguinal Hernia. 

Dissection (Fig. 145). For tI k? dissection of the parts concerned in inguinal hernia, a 
male subject, free from fat, should always he selected. The body should be placed in the 
prone position, the abdomen and pelvis raised by means of bjocks placed beneath them, and 
the lower extremities rotated outwards, so as to make the parts as tense as possible. If the 
abdominal walls are flaccid, the cavity of the abdomen should be inflated by an aperture 
through the umbilicus. An incision should be made along the middle line, from the umbili¬ 
cus to the pubes, and continued along the front of the scrotum; and a second incision, from 
the anterior superior spine of the ilium to just below the umbilicus. These incisions should 
divide the integument; and the triangular-shaped flap included between them should be 
reflected downwards and outwards, when the superficial fascia will be exposed. 

1 lie Superficial fascia in this region consists of two layers, between which are 
found the superficial vessels and nerves, and the inguinal lymphatic glands. 

1 he superficial layer is thick, areolar in texture, containing adipose tissue in 
its meshes, the quantity of which varies in different subjects. Below, it passes 
over Pouparts ligament, and is continuous with the outer layer of the superficial 
fascia of the thigh. This fascia is continued as a tubular prolongation around 
the outer surface of the cord and testis. In this situation, it changes its character: 
it becomes thin, destitute of adipose tissue, and of a pale reddish color, and 
assists in forming the dartos. From the scrotum, it may he traced backwards to 
he continuous with the superficial fascia of the perimeum. This layer should be 
removed, by dividing it across in the same direction as the external incisions, and 
reflecting it downwards and outwards, when the following vessels and nerves will 
be exposed:— 

The superficial epigastric, circumflex iliac, and external pttdic vessels; the 
terminal filaments of the ilio-hypogastric and ilio-inguinal nerves; and the upper 
chain of inguinal lymphatic glands. 

The superficial epigastric artery crosses Poupart’s ligament, and ascends ob¬ 
liquely towards the umbilicus, lying midway between the spine of the ilium and 
the pubes. It supplies the integument, and anastomoses with the deep epigastric. 

I his vessel is a branch of the common femoral artery, and pierces the fascia lata, 
beknv Poupart s ligament. Its accompanying vein empties itself into the internal 
saphena, piercing previously the cribriform fascia. 

I lie superficial external pnelie artery passes transversely inwards across the 
spermatic cord, and supplies the integument of the hypogastric region, and of the 
penis and scrotum. I his vessel is usually divided in the first incision made in 
the operation for inguinal hernia, and usually requires the application of a ligature 
to suppress the hemorrhage. 

The circumflex iliac artery passes outwards towards the crest of the ilium. 

I he veins accompanying the latter vessels are usually much larger than the 
arteries: they terminate in the internal saphena vein. 

Lymphatic vessels are found, taking the same course as the bloodvessels : they 
return the lymph from the superficial structures in the lower part of the abdomen 
the scrotum, penis, and external surface of the buttock, and terminate in a smali 
chain of lymphatic glands, three or four in number, which lie on a level with 
Poupart s ligament (p. 432). 

p-rns. I lie terminal branch of the*i]io-inguina] nerve emerges at the external 
abdominal ring; and the hypogastric branch of the ilio-hvpogastric nerve i.erfo- 
rates the aponeurosis of the external oblique, above and to the outer side of the 
external ring (pp. 519, 520). 

The deep layer of superficial fascia should be divided across in the same 
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direction as the external incisions, separated from the aponeurosis of the External 
oblique, to which it is connected by delicate areolar tissue, and reflected down¬ 
wards and outwards. It is thin, aponeurotic in structure, and of considerable 
strength. It is intimately adherent, in the middle line, to the linea alba, and 
below, to the whole length of Poupart’s ligament and upper part of the fascia 
lata. It forms a thin tubular prolongation around the outer surface of the cord, 
which blends with the superficial layer, and is continuous with the dartos of the 
scrotum. From the back of the scrotum, the conjoined layers may be traced into 
the peringeum, where they are continuous with the deep layer of the superficial 
fascia in this region, which is attached, behind, to the trianguiar ligament, and on 
' either side, to the rami of the pubes and ischia. The connections of this fascia 
serve to explain the course taken by the urine in extravasation of thi# fluid from 
rupture of the urethra; passing forwards from the perinamm into the scrotum, 
it ascends on to the abdomen, but is prevented extending into the thighs by the 
attachment of the fascia to the rami of the pubes and ischia, on each side, and 
to the deep layer of Poupart’s ligament in front. 


Fig. 340—Inguinal Hernia. Superficial Dissection. 



The aponeurosis of the External oblique muscle is exposed on the removal oi 
this fascia. It is a thin, strong membranous aponeurosis, the fibres oi which are 
directed obliquely downwards and inwards. It is attached to the anterior supe¬ 
rior spinous process of the ilium, the spine of the pubes, the pectineal hue, font 
of the pubes, amt linea alba. That portion of the aponeurosis which extends 
from the anterior superior spine of the ilium, to the spine ot the pubes, is termed 
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Poupart’s ligament, or the crural arch ; and that portion which is inserted into 
the pectineal line, is termed Gimbernat’s ligament. 

Just above and to the outer side of the crest of the pubes, a triangular interval 
is seen in the aponeurosis of the External oblique, called the external abdominal 
ring: it transmits the spermatic cord in the male, and the round ligament in the 
female. This aperture is oblique in direction, somewhat triangular in form, and 
corresponds with the course of the fibres of the aponeurosis, ft usuallv measures 
from base to apex about an inch, and transversely about half an inch. It is 
bounded below by the crest of the os pubis ; above, by a series of curved fibres, 
the intercolumnar, which pass across the upper angle of the ring so as to increase 
its strength; and on either side, by the free borders of the aponeurosis, which are 
called the columns or pillars of the ring. 

The external pillar, which, at the same time, is inferior from the obliquity of 
its direction, is the strongest; it is formed by that portion of Poupart’s ligament, 
which is inserted into the spine of the pubes ; it projects forwards, and forms a 
kind ol groove or canal, upon which the spermatic cord rests. 

The internal or superior pillar is a broad, thin, flat band, which interlaces 
with its fellow of the opposite side, in front of the symphysis pubis, that of the 
right side being most superficial. 

The external abdominal ring gives passage to the spermatic cord in the male, 
and round ligament in the female; it is much larger in men than women on 
account of the large size of the spermatic cord, and hence the greater frequency 
of inguinal hernia in the former sex. 

Ihe Intercol umnar fibres are a series of curved tendinous fibres, which arch 
across the lower part of the aponeurosis of the External oblique. They have re- 
ceived their name from stretching across between the two pillars of the external 
ling, they increase the strength of the membrane which bounds the upper part 
of this aperture, and prevent the divergence of the pillars from one another. They 
are thickest below, where they are connected to the outer third of Poupart’s liga- 
ment, and taking a curvilinear course, the convexity of which is directed down- 
wards, are inserted into the linea alba. They are much thicker and stronger at 
the outei angle ot the external ring tshan internally, and are more strongly de- 
\, eloped in the male than in the female. These fibres are continuous with a" thin 
fascia, which is closely connected to the margins of the external ring, and has 
received the name of the intercolumnar or external spermatic fascia; it forms a 
tubular prolongation around the outer surface of the cord and testis, and incloses 
them m a distinct sheath. I he sac of an inguinal hernia, passing through the 
external abdominal ring, receives an investment from the intercolumnar fascia. 

1 he finger should lie introduced a slight distance into the external ring, and if 
the limb is extended and rotated outwards, the aponeurosis of the External oblique, 
together with the iliac portion of the fascia lata, will be felt to become tense, Aid 
he external ring much contracted; if the limb is, on the contrary, flexed upon 
the pelvis am rotated inwards, this aponeurosis will become lax, and the external 
ring sufficiently enlarged to admit the finger with comparative ease; hence the 
lattei position should always be assumed in cases where the taxis is applied for 
the reduction of an inguinal hernia, in order that the abdominal walls may be as 
much relaxed as possible. J 

The aponeurosis of the External oblique should be removed by dividing it across in the 
same direction as the external incisions, and reflecting it outwards ; grea^carc is requisite 
in separating ,t from the aponeurosis of the muscle beneath. The lower part of the Im 
teiii.ll oblique and the Cremaster are then exposed, together with the mguinal canal 
which contains the spermatic cord (Fig. 350). The mode of insertion of Poupar ’s i 
ment and Gimbernat s ligament into the pubes should also be examined. P r 

Poupart’s Ligament, or the crural arch, extends from the’anterior superior 
spine of the Hum to the spine of the pubes. It is also attached to the pectineal 
line to the extent of about an inch, forming Gimbernat’s ligament Its-eneral 
direction is curved towards the thigh, where it is continuous with the flscia lata 
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Its outer half is rounded, oblique in its direction, and continuous with the iliac 
fascia. Its inner half gradually widens at its attachment to the pubes, is more 
horizontal in direction, and lies behind the spermatic cord. 

Gimbernats Ligament is that portion of the aponeurosis of the External oblique 
which is inserted into the pectineal line; it is thin, membranous in structure, tri¬ 
angular in shape, the base directed outwards, and passes upwards and backwards 
beneath the spermatic cord, from the spine of the os pubis to the pectineal line, to 
the extent of about half an inch. 

The Internal Oblique Muscle has been described (p. 232). The part which is 
now exposed is partly muscular and partly tendinous in structure. Those fibres 
which arise from the outer part of Poupart’s ligament are thin, pale in color, curve 
downwards, and terminate in an aponeurosis, which passes in front of the Rectus 
and Pyramidalis muscles, to be inserted into the crest of the os pubis and pecti- 


Fig. 35o.—Inguinal Hernia, showing the Internal Oblique ami Cremaster -Muscles, 
nntl Spermatic Canal. 



neal line, to the extent of half an inch, in common with that of the Transversal* 
muscle, forming by their junction the conjoined tendon. 11ns tendon is placed 
immediately behind Gimbcrnat’s ligamemt and the external abdominal ring, and 
serves to strengthen what would otherwise be a very weak point in the 'Momma 
wall. When the pouch of inguinal hernia passes directly through the ext ia 
rinn\ forming what is called direct inguinal hernia , the conjoined tendon usually 

» • b.»d of tendinous fibre, of , triong.l.r rb.pe, 
which is continued from Poupart’s ligament at its attachment to the pectinealme 
upwards and inwards, beneath the inner pillar of the external nng. to the ..nea 

' The Cremaster is a slender muscular fasciculus, which arises from the middle of 
Ponpart’s ligament at the inner side of the Internal oblique, being connected with 
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this muscle, and also occasionally with the Transversalis. It passes along the 
outer side of the spermatic cord, descends with it through the external ring°upon 
the front and sides of the cord, and forms a series of loops, which differ in thick¬ 
ness and length in different subjects. Those at.the upper part of the cord arc exceed¬ 
ingly short, but they become in succession longer and longer, the longest reaching 
down as low* as the testicle, where a few are inserted into the tunica vaginalis! 
These loops are united together by areolar tissue, and form a thin covering over the 
cord, th q fascia crema&terica. The fibres ascend along the inner side of the cord, 
and are inserted by a small pointed tendon, into the crest of the os pubis and front 
of the sheath of the Ilectus abdominis muscle. 

It will be observed, that the origin and insertion of the Cremaster is precisely 
similar to that of the lower fibres of the Internal oblique. This fact affords an 
easy explanation of the manner in which the testicle and cord are invested by this 
muscle. At an early period of foetal life, the testis is placed at the lower and 
back part of the abdominal cavity, but during its descent towards the scrotum, 
which takes place before birth, it passes beneath the arched border of the Internal 
oblique. In its passage beneath this muscle some fibres are derived from its lower 
part, which accompany the testicle and cord into the scrotum. 

It occasionally happens that the loops of the Cremaster surround the cord, some 
lying behind as well as in front. It is probable, that under these circumstances 
the testis, in its descent, passed through instead of beneath the fibres of the Internal 
oblique. 

In the descent of an oblique inguinal hernia, which takes the same course as 
the spermatic cord, the Cremaster muscle forms one of its coverings. This muscle 
becomes largely developed in cases of hydrocele and large old scrotal hernia. No 
such muscle exists in the female, but an analogous structure is developed in those 
cases where an oblique inguinal hernia descends beneath the margin of the Internal 
oblique. 


The Internal oblique should be detached from Poupart’s ligament, separated from the Trans¬ 
versals to the same extent as in the previous incisions, and reflected inwards on to the sheath 
of the Rectus (Fig. .*154). The circumflex ilii vessels, which lie between these two muscles, 
form a valuable guide to their separation. 


The Transversalis Muscle has been previously described (p. 233). Its lower 
part is partly fleshy and partly tendinous in structure; this portion arises from the 
outei thiid of 1 oupart s ligament, and arching downwards and inwards over the 
cord, terminates in an aponeurosis, which is inserted into the linea alba, the crest 
of the pubes, and into the pectineal line to the extent of an inch, forming, together 
with the Internal oblique, the conjoined tendon. Between the lower" bonier of 
this muscle and Poupart s ligament, a space is left in which is seen the fascia trans¬ 
versalis. 


The Inguinal or Spermatic Canal contains the spermatic cord in the male, and 
the round ligament in the female. It is an oblique canal, about an inch and a 
hall in length, directed downwards and inwards, and placed parallel with, and a 
little above, I oupart s ligament. It communicates, above, with the cavity of the 
abdomen, by means of the internal abdominal ring, which is the point where the 
cord enters the spermatic canal; and terminates, below, at the external rin*. It 
is bounded in front in its whole length, by the aponeurosis of the External 
oblique, and by the Internal oblique* for its outer third; behind, by the trans¬ 
versalis fascia, the conjoined tendon of the Internal oblique and Transversalis 
and the triangular ligament; above, by the arched fibres of the Internal oblique 
and transversalis; below, by the union of the fascia transversalis with Poupart's 
ligament, I hat form of protrusion in which the intestine follows the course 

spermatic cord along the spermatic canal, is called oblique inguinal 

The Fascia Transversalis is a thin aponeurotic membrane, which lies between 
the inner surface of the Transversalis muscle and the peritoneum. It forms part 
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of the general layer of fascia which lines the interior of the abdominal and pelvic 
cavities, and is directly continuous with the iliac and pelvic fascia. 

In the inguinal region, the transversalis fascia is thick and dense in structure, 
and joined bv fibres from the aponeurosis of the transversalis; but it becomes 
thin and cellular as it ascends to the Diaphragm. Below, it has the following at¬ 
tachments: external to the femoral vessels, it is connected to the posterior margin 
of Poupart’s ligament, and is there continuous with the iliac fascia. Internal to 
these vessels, it is thin, and attached to the pubes and pectineal line, behind the 
conjoined tendon with which it is united: and, corresponding to the point where 
the femoral vessels pass into the thigh, this fascia descends in front of them form¬ 
ing the anterior wall of the crural sheath. 


Fig. 301.—Inguinal Hernia, showing the Transversalis Muscle, the Transversalis 
Fascia, and the Internal Abdominal Ring. 



The Internal Abdominal Ring is situated in the transversalis fascia, midway 
between the anterior superior spine of the ilium and the spine of the pubes, and 
about half an inch above Poupart’s ligament. It is of an oval form, the extremi¬ 
ties of the oval being directed upwards and downwards, varies in size in different 
subjects, and is much larger in the male than the female. It is bounded, above, 
by the arched fibres of the Transversalis muscle, and internally, by the epigastric 
vessels. It transmits the spermatic cord in the male, and the round ligament in 
the female; and from its circumference, a thin, funnel-shaped membrane, the 
infundibuliform or transversalis fascia, is continued round the cord and testis, 
inclosing them in a distinct pouch. When the sac of an oblique inguinal hernia 
passes through the internal ring, the transversalis fascia forms one of its 

coverings. 4 . 

Between the peritoneum and the Transversalis fascia, is a quantity of loose 
areolar tissue. In some subjects it is of considerable thickness, and loaded with 
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adipose tissue. Opposite the internal ring, it is continued round the surface of 
the cord, forming for it a loose sheath. 

The Epigastric Artery bears a very important relation to the internal abdo¬ 
minal ring. This vessel lies between the transversalis fascia and peritoneum, and 
passes obliquely upwards and inwards, from its origin from the external iliac, to 
the margin of the sheath of the Rectus muscle. In this course, it lies along the 
lower and inner margin of the internal ring, and beneath the commencement of 
the spermatic cord, the vas deferens curving round it as it passes from the rin <* 
into the pelvis. 

The Peritoneum, corresponding to the inner surface of the internal ring, pre¬ 
sents a well-marked depression, the depth of which varies in different subjects. 
A thin fibrous band is continued from it along the front of the cord, for a variable 
distance, and becomes ultimately lost. This is the remains of the pouch of 
peritoneum which, in the foetus, accompanies the cord and testis into the scrotum, 
the obliteration of which commences soon after birth. In some cases, the fibrous 
band can only be traced a short distance ; but occasionally it may be followed, as 
a fine cord, as far as the upper end of the tunica vaginalis. Sometimes the tube 
of peritoneum is only closed at intervals, and presents a sacculated appearance; 
or a single pouch may extend along the whole length of the cord, which may be 
closed above ; or the pouch may be directly continuous with the peritoneum by an 
opening at its upper part. 

Inguinal Hernia. 

Inguinal hernia includes that form of protrusion which makes its way through 
the abdomen in the inguinal region. 

There are two principal varieties of inguinal hernia: external or oblique, and 
internal or direct. 

External or Oblique Inguinal Hernia , the most frequent of the two, is that 
form oi protrusion which takes the same course as the spermatic cord. It is 
called externa /. from the neck of the sac being on the outer or iliac side of the 
epigastric artery. 

Internal or Direct Inguinal Hernia is that form of protrusion which does not 
follow the same course as the cord, but protrudes through the abdominal wall on 
the inner pubic side of the epigastric artery. 

Oblique Inguinal Hernia. 

In oblique inguinal hernia, the intestine escapes from the abdominal cavity at 
the internal ring, pushing before it a pouch of peritoneum, which forms the hernial 
sac. As it enters the inguinal canal, it receives an investment from the subserous 
areolar tissue, and is inclosed in the infundibuliform process of the transversalis 
fascia. In passing along the inguinal canal, it displaces upwards the arched fibres 
of the Transversalis and Internal oblique muscles, and is surrounded by the fibres 
of the Ciemaster. It then passes along the front of the cord, and escapes from 
the inguinal canal at the external ring, receiving an investment from the interco- 
lumnai fascia. Lastly, it descends into the scrotum, receiving coverings from the 
superficial fascia and the integument. 

I he vaiious coverings of this form of hernia, after it has passed through the 
external ring, are, from without inwards, the integument, superficial* fascia, inter- 
columnai fascia, Cremaster muscle, transversalis fascia, subserous cellular tissue, 
and peritoneum. 

This form of hernia lies in front of the vessels of the spermatic coni, and 
seldom extends below the testis, on account of the intimate adhesion of the 
coverings of the cord to the tunica vaginalis. 

The scat of stricture, in oblique inguinal hernia, is either at the external ring, in 
the inguinal canal, caused by the fibres of the Internal oblique or Transversalis; 
or at the internal ring, more frequently in the latter situation. If it is situated at 
the external ring, the division of a few fibres at one point of its circumference is 
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all that is necessary for the replacement of the hernia. If in the inguinal canal, 
or at the internal ring, it will be necessary to divide the aponeurosis of the 
External oblique so as to lay open the inguinal canal. In dividing the stric- 
turc*, the direction ot the incision should be directly upwards. 

V lien the intestine passes along the spermatic canal, and escapes from the 
external ring into the scrotum, it is called common oblixjue inguinal hernia or 
scrotal hernia • If the intestine does not escape from the external ring, but is 
retained in the inguinal canal, it is called incomplete inguinal hernia or bubonocele . 
In each of these cases, the coverings which invest it'will depend upon the extent 
to which it descends in the inguinal canal. 

There are two other varieties of oblique inguinal hernia: the congenital, and 
infantile. 

Congenital Hernia is liable to occur in those cases where the pouch of perito¬ 
neum, which accompanies the cord and testis in its descent in the foetus, remains 
unclosed, and communicates directly with the peritoneum. The intestine descends 
along this pouch into the cavity of the tunica vaginalis, and lies in contact with 
the testis. This form of hernia has no proper sac, being contained within the 
tunica vaginalis. 

In Infantile Hernia , the hernial sac descends along the inguinal canal into the 
scrotum, behind the pouch of peritoneum which accompanies the cord and testis 
into the same part. The abdominal aperture of this pouch is closed, but the 
portion contained in the inguinal canal remains un obi iterated. The hernial sac 
is consequently invested, more or less completely, by the posterior layer of the 
tunica vaginalis, from which it is separated by a little loose areolar tissue: so that 
in operating upon this variety of hernia, three layers of peritoneum would require 
division ; the first and second being the layers of the tunica vaginalis, the third 
the anterior layer of the hernial sac. 

Direct Inguinal Hernia. 

In direct inguinal hernia, the protrusion makes its way through some part of 
the abdominal wall internal to the epigastric artery, and passes directly through 
the abdominal parietes and external ring. At the lower part of the abdominal 
wall is a triangular space (Ilesselbach’s triangle), bounded, externally, by the 
epigastric artery ; internally, by the margin of the Ilectus muscle; below, by 
Poupart’s ligament. The conjoined tendon is stretched across the inner two- 
thirds of this space, the remaining portion of the space being filled in by the 
transversalis fascia. 

In some cases, the hernial protrusion escapes from the abdomen on the outer 
side of the conjoined tendon, pushing before it the peritoneum, the subserous cel¬ 
lular tissue, and the transversalis fascia. It then enters the inguinal canal, passing 
along nearly its whole length, and finally emerges from the external ring, receiv¬ 
ing an investment from the intcrcolumnar fascia. The coverings of this form of 
hernia are precisely similar to those investing the oblique form of protrusion. 

In other cases, and this is the most frequent variety, the intestine is either 
forced through the fibres of the conjoined tendon, or the tendon is gradually dis¬ 
tended in front of it, so as to form a complete investment for it. The intestine 
then enters the lower end of the inguinal canal, escapes at the external ring, 
lying on the inner side of the cord, and receives additional coverings from the 
superficial fascia and the integument. This form of hernia has the same cover¬ 
ings as the oblique variety, excepting that the conjoined tendon is substituted for 
the Cremaster, and the infundibuliform fascia is replaced by a part of the general 
fascia transversalis. 

The seat of stricture in both varieties of direct hernia is most frequently at 
the neck of the sac, or at the external ring. In that form of hernia which 
perforates the conjoined tendon, itr not unfrcquently occurs at the edges of the 
fissure through which the gut passes. In dividing the stricture, the incision should 
in all cases be directed upwards. 
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If the hernial protrusion passes into the inguinal canal, but does not escape from 
the external abdominal ring, it forms what is called incomplete direct hernia. This 
form of hernia is usually of small size, and in corpulent persons, very difficult of 
detection. 

Direct inguinal hernia is of much less frequent occurrence than the oblique, 
their comparative frequency being, according to Cloquet, as one to five. It occurs 
far more frequently in men than in women, on account of the larger size of the 
external ring in the former sex. It differs from the oblique in its smaller size 
and globular form, dependent most probably on the resistance offered to its pro¬ 
gress by the transversalis fascia and conjoined tendon. It differs also in its posi¬ 
tion, being placed over the pubes, and not in the course of the inguinal canal. 
The epigastric artery runs along the outer or iliac side of the neck of the sac, 
and the spermatic cord along its external and posterior side, not directly behind 
it, as in oblique inguinal hernia. 


SURGICAL ANATOMY OF FEMORAL HERNIA. 

The dissection of the parts comprised in the anatomy of femoral hernia should be per¬ 
formed, if possible, upon a female subject, free from fat. The subject should lie upon its 
back ; a block is first placed under the pelvis, the thigh everted, and the knee slightly bent, 
and retained in this position. An incision should then be made from the anterior superior 
spinous process of the ilium along Poupart’s ligament to the symphysis pubis; a second 
incision should then be carried transversely across the thigh about six inches beneath the 
preceding ; and these are to he connected together by a vertical one carried along the inner 
side of the thigh. These several incisions should divide merely the integument; this is to 
be reflected outwards, when the superficial fascia will be exposed. 

The Superficial Fascia at the upper part of the thigh consists of two layers, 
between which arc found the cutaneous vessels and nerves, and numerous lym¬ 
phatic glands. 

The superficial layer is a thick and dense cellulo-fibrous membrane, in the 
meshes of which is found a considerable amount of adipose tissue, which varies in 
quantity in different subjects; this layer may be traced upwards over Poupart's 
ligament to be continuous with the superficial fascia of the abdomen ; whilst below, 
and on the inner and outer sides of the limb, it is continuous with the superficial 
fascia covering the rest of the thigh. This layer should he detached by dividing 
it across in the same direction as the external incisions ; its removal will be facili¬ 
tated by commencing at the lower and inner angle of the space, detaching it at first 
from the front of the internal saphena vein, and dissecting it off* from the anterior 
surface of this vessel and its branches; it should then be reflected outwards, in the 
same manner as the integument. The cutaneous vessels and nerves, and super¬ 
ficial inguinal glands, are then exposed, lying upon the deep layer of superficial 
fascia. These are the internal saphenous vein, and the superficial epigastric, 
superficial ciroumfiexa ilii, and superficial pudic vessels, as well as numerous 
lymphatics ascending with the saphena vein to the inguinal glands. 

1 lie Internal Saphena J ein is a vessel of considerable size, which ascends 
obliquely upwards along the inner side of the thigh, below Poupart’s ligament. 
It passes through the saphenous opening in the fascia lata to terminate in the 
femoral vein. This vessel is accompanied by numerous lymphatics, which return 
the lymph from the dorsum of the foot and inner side of the leg and thigh ; they 
terminate in the inguinal glands, which surround the saphenous opening. Con¬ 
verging towards the same point are the superficial epigastric vessels* which 
run across Poupart's ligament, obliquely upwards and inwards, to the lower 
part of the abdomen: the ciroumfiexa ilii vessels pass obliquely outwards along 
Poupart’s ligament to the crest of the ilium * and the superficial external pudic 
vessels pass inwards to the perineal and scrotal regions. These vessels supply 
the subcutaneous areolar tissue and the integument, and are accompanied by 
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numerous lymphatic vessels, which return the lymph from the same parts to 
the inguinal glands. 

The Superficial Inguinal Glands are arranged in two groups, one of which is 
disposed parallel with Poupart’s ligament; the other is placed beneath this liga¬ 
ment, surrounding the termination of the saphena vein, and following, occasion¬ 
ally. the course of this vessel a short distance along the thigh. The upper chain 
receives the lymphatic vessels from the penis, scrotum, lower part of the abdomen, 
per inmuni, and buttock ; the lower chain receives the lymphatic vessels from the 
lower extremity. 

The Nerves supplying the integument of this region are derived from the ilio- 

Fi?. 332.—Femoral Hernia. .Superficial Dissection. 


inguinal, the genito-crural, and anterior crural. The ilio-inguinal nerve may be 
found on the inner side of the internal saphena vein, the terminal branch of the 
genito-crural nerve outside the vein, and the middle and external cutaneous 

nerves more external. . v 

The deep layer of superficial fascia should be divided m the same direction 
as the external incisions, and separated from I he fascia lata, this is easily effected, 
from its extreme thinness. It is a thin hut dense membrane, placed beneath the 
subcutaneous vessels and nerves, and upon the surface oi the fascia lata. It i> 
intimately adherent above to the lower margin of Poupart’s ligament, and about 
one inch below this ligament covers the saphenous opening in the fascia lata; 
it is closely united to its circumference, and is connected to the sheath of the 
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femoral vessels corresponding to its under surface. The portion of fascia covering 
this aperture is perforated by the internal saphena vein, and by numerous blood* 
vessels and lymphatics; hence it has been termed, from its sieve-like appearance, 
the cribriform fascia. A femoral hernia, in passing through the saphenous open¬ 
ing, receives the cribriform fascia as one of its coverings. 

The deej> layer of superficial fascia, together with the cribriform fascia, having 
been removed, the fascia lata is exposed. 

The Fascia Lata , already described (p. 277), is a dense fibrous aponeurosis 
which forms a uniform investment for the whole of this region of the limb. At 
the upper and inner part of the thigh, a large oval-shaped aperture is observed in it; 
it transmits the internal saphenous vein and other small vessels, and is called the 
saphenous openiny. In order the more correctly to consider the mode of forma- 


Fig. 353.—Femoral Hernia,: bowing Fa?cia Lata and Saphenous Opening. 



tion of this aperture, the fascia lata in this part of the thigh is described as 
consisting of two portions, an iliac portion and :< pubic portion. 

The iliac portion of the fascia lata is situated on the outer side of the saphenous 
opening, covering the outer surface of the Sartorius, the Rectus, and the Psoas 
and Iliacus muscles. It is attached externally to the crest of the ilium and its 
anterior superior spine, to the whole length of Poupart's ligament as far internally 
as the spine of the pubes, and into the pectineal line in conjunction with Gimber- 
nat s ligament, where it becomes continuous with the pubic portion. From the 
spine of the pubes, it is reflected downwards and outwards, forming an arched 
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margin, the outer boundary or superior cornu of the saphenous opening. This is 
sometimes called the falciform process of the fascia lata or femoral ligament of 
Hey; it overlies and is adherent to the sheath of the femoral vessels beneath : 
to its edge is attached the cribriform fascia, and it is continuous below with the 
pubic portion of the fascia lata by a well-defined curved margin. 

The pubic portion of the fascia lata is situated at the inner side of the saphe¬ 
nous opening: at the lower margin of this aperture, it is continuous with the iliac 
portion: traced upwards, it covers the surface of the Pectineus, Adductor longus. 
and Gracilis muscles; and passing behind the sheath of the femoral vessels, to 
which it is closely united, is continuous with the sheath of the Psoas and Iliacus 
muscles, and is finally lost in the fibrous capsule of the hip-joint. This fascia is 
attached above to the pectineal line, and internally to the margin of the pubic 
arch. It may be observed from this description, that the iliac portion of the 
fascia lata passes in front of the femoral vessels, the pubic portion behind them : 
an apparent aperture consequently exists between the two, through which the 
internal saphena joins the femoral vein. 

The Saphenous Opening is an oval-shaped aperture, measuring about an inch 
and a half in length, and half an inch in width. It is situated at the upper and 
inner part of the thigh, below Poupart’s ligament, on the pubic side of its centre, 
and is directed obliquely downwards and outwards. 

Its outer margin is of a semilunar form, thin, strong, sharply defined, and lies 
on a plane considerably anterior to the inner margin. If this edge is traced 
upwards, it will be seen to form a curved elongated process or cornu, the superior 
cornu or falciform process of Burns, which ascends in front of the femoral vessels, 
and curving inwards, is attached to Poupart’s ligament and to the spine of the 
pubes and pectineal line, where it is continuous with the pubic portion. If traced 
downwards, it is found continuous with another curved margin, the concavity of 
which is directed upwards and inwards; this is the inferior cornu of the saphe¬ 
nous opening, and is blended with the pubic portion of the fascia lata covering 
the Pectineus muscle. 

The inner boundary of the opening is on a plane posterior to the outer margin, 
and behind the level of the femoral vessels; it is much less prominent and defined 
than the outer, from being stretched over the subjacent Pectineus muscle. It 
is through this aperture that a femoral hernia passes after descending along the 
crural canal. 

If the finger is introduced into the saphenous opening while the limb is moved 
in different directions, the aperture will be found to be greatly constricted on 
extending the limb, or rotating it outwards, and to be relaxed on flexing the limb 
and inverting it: hence the necessity of placing the limb in the latter position in 
employing the taxis for the reduction of a femoral hernia. 

The iliac portion of the fascia lata, together with its falciform process, should now be 
removed, by detaching it from the lower margin of Poupart’s ligament, carefully dissecting 
it from the subjacent structures, and turning it aside, when the sheath of the femoral 
vessels is exposed descending beneath Pouparts ligament (Fig. 354). 

The Crural Arch , or Ponpart's Ligament, is the lower border of the aponeurosis 
of the External oblique muscle, which stretches across between the anterior supe¬ 
rior spine of the ilium, to the spine of the os pubis and pectineal line: the portion 
corresponding to the latter insertion is called Gimhernaf s Ligament . Its direction 
is curved downwards towards the thigh, its outer half being oblique, its inner half 
nearly horizontal. Nearly the whole of the space included between the ciuial 
arch and innominate bone is filled in by the parts which descend from the abdo¬ 
men into the thigh. The outer half of the space is occupied by the Iliacus and 
Psoas muscles, together with the external cutaneous and anterior crural nerves. 
The pubic side of the space is occupied by the femoral vessels included in their 
sheath, a small oval-shaped interval existing between the femoral vein and the 
inner wall of the sheath, which is occupied merely by a little loose areolar tissue, 
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and occasionally a small lymphatic gland; this is the crural canal, along which a 
portion of gut descends in femoral hernia. 

Gim be mat's Ligament is that part of the aponeurosis of the External ob¬ 
lique muscle, which is reflected downwards and outwards to be inserted into 
the pectineal line of the os pubis. It is about an inch in length, larger in the 
male than in the female, almost horizontal in direction in the erect posture, and 
of a triangular form, the base directed outwards. Its base , or outer margin, is 
concave, thin and sharp, lies in contact with the crural sheath, and is blended with 
the pubic portion of the fascia lata. Its apex corresponds to the spine of the 
pubes. Its posterior margin is attached to the pectineal line. Its anterior margin 
is continuous with Poupart’s ligament. 


Fig. 354.—Femoral Hernia. Iliac Portion of Fascia Lata removed, and Sheath of 
Femoral Vessels and Femoral Canal exposed. 



Crural Sheath. If Poupart’s ligament is divided, the femoral or crural sheath 
may he demonstrated as a continuation downwards of the fasciae that line the 
abdomen, the transversalis fascia passing down in*front of the femoral vessels, and 
the iliac fascia descending behind them; these fasciae are directly continuous on 
the iliac side of the femoral artery, but a small space exists between the femoral 
vein and the point where they are continuous on the pubic side of this vessel, 
which constitutes the femoral or crural canal. The femoral sheath is closelv 
adherent to the contained vessels about an inch below the saphenous opening, 
becoming blended with the areolar sheath of the vessels, but opposite PouparPs 



705 


CRURAL CANAL; FEMORAL RING. 

ligament it is much larger than is required to contain them; hence the funnel- 
shaped form which it presents. The outer border of the sheath is perforated by 
the gemto-crural nerve. Its inner border is pierced by the internal saphena vein, 
and numerous lymphatic vessels. In front it is covered by the iliac portion of the 
fascia lata; and behind it, is the pubic portion of the same fascia. 

Deep Crural Arch. Passing across the front of the crural sheath, and closely 
connected with it, is a thickened band of fibres, called the deep crural arch. It 
is apparently a, thickening of the fascia transversal is, joined externally to the 
centre of Poupart’s ligament, and arching across the front of the crural sheath, 
to be inserted by a broad attachment into the pectineal line, behind the conjoined 
tendon. In some subjects, this structure is not very prominently marked, and not 
unfrequently it is altogether wanting. 

If the anterior wall of the sheath is removed, the artery and vein are seen lying 
side by side, a thin septum separating the two vessels, and another septum separates 
the vein from the inner wall of the sheath, the septa stretching between the ante¬ 
rior and posterior wall of the sheath, so that each vessel is inclosed in a separate 
compartment. The interval left between the vein and the inner wall of the sheath 
is not filled up by any structure, excepting a little loose areolar tissue, a few lym¬ 
phatic vessels, and occasionally a lymphatic gland; this is the femoral or crural 
canal, through which a portion of intestine descends in femoral hernia. 

The Crural Canal is the narrow interval between the femoral vein and the inner 
wall of the crural sheath. Its length is from a quarter to half an inch, and it 
extends from Gimbernat’s ligament to the upper part of the saphenous opening. 

Its anterior until is very narrow, and formed by the fascia transvcrsalis, Poupart s 
ligament, and the falciform process of the fascia lata. 

Its posterior wall is formed by the iliac fascia and the pubic portion of the fascia 

lata. 

Its external wall is formed by the fibrous septum covering the inner side of the 
femoral vein. 

Its inner wall is formed by the junction of the transvcrsalis and iliac fascia?, 
which forms the inner side of the femoral sheath. 

This canal has two orifices : a lower one, the saphenous opening, closed by the 
cribriform fascia; an upper one, the femoral or crural ring , closed by the septum 
crurale. 

The Femoral or Crural Ring (Fig. 355) is the upper opening of the femoral 
canal, and leads into the cavity of the abdomen. It is bounded in front by Pou- 
part's ligament and the deep crural arch : behind, by the pubes, covered by the 
Pectineus muscle, and the pubic portion of the fascia lata; internally, by Gimber¬ 
nat’s ligament, the conjoined tendon, the transvcrsalis fascia, and the deep crural 
arch; externally, by the femoral vein, covered by its sheath. The femoral ring is 
of an oval form, its long diameter, directed transversely, measures about half an 
inch, and it is larger in the female than in the male; hence one of the reasons of 
the greater frequency of femoral hernia in the former sex. 

Position of Parts around the Ring. The spermatic cord in the male, and round 
ligament in the female, lie immediately above the anterior margin of the femoral 
ring, and may be divided in an operation for femoral hernia it the incisions fin the 
relief of the stricture are not of limited extent. In the female this is of little 
importance, but in the male the spermatic artery may he divided. 

The femoral vein lies on the outer side of the ring. 

The epigastric artery , in its passage inwards from the external iliac artery to 
the umbilicus, passes across the upper and outer angle of the crural ring, and is 
consequently in great danger of being wounded if the stricture is divided in a 

direction upwards and outwards. . c c 

The communicating branch between the epigastric and obturator lies m front ot 

the ring. . . , , , . 

The circumference of the riyg is thus seen to be bounded by vessels m c\ on 
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part excepting internally and behind. It is in the former position that the stric¬ 
ture is divided in cases of strangulated femoral hernia. 

The obturator artery, when it arises by a common trunk with the epigastric, 
which occurs once in every three subjects and a half, bears a very important rela¬ 
tion to the crural ring (Fig. 356). In some cases it descends on the inner side of 
the external iliac vein to the obturator foramen, and will consequently lie on the 
outer side of the crural ring, where there is little danger of its being wounded in 
the operation for dividing the stricture in femoral hernia. Occasionally, however, 
this vessel curves along the free margin of Gimbernat's ligament in its* passage to 
the obturator foramen; it would, consequently, skirt along the greater part of the 


Fig. 365.—Hernia. 


The Relations of the Femoral and Internal Abdominal Rings, seen from 
within the Abdomen. Right side. 



Fig. 356. Variations in Origin and Course of Obturator Artery. 



circumference of the crural canal, and could hardly fail in being wounded in the 
operation. 

Septum Crurale. The femoral ring is closed by a layer of condensed areolar 
tt.'sue, called, by J. Cloquet, the septum crurale. This serves as a barrier to the 
protrusion of a hernia through this part. Its upper surface is slightly concave, 
and supports a small lymphatic gland, by which it is separated from the subserous 
areolar tissue and peritoneum. Its under surface is turned towards the femoral 
canal. 1 he septum crurale is perforated by numerous apertures for the passage 
, lymphatic vessels, connecting the deep inguinal.glands with those surrounding 
the external iliac artery. 
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The size of the femoral canal, the degree of tension of its orifices, and, conse¬ 
quently, the degree of constriction of a hernia, vary according to the position of 
the limb. If the leg and thigh are extended, abducted, or everted, the femoral 
canal and its orifices are extremely tense from the traction on these parts by 
Poupart's ligament and the fascia lata, as may be ascertained by passing the 
finger along it. If, on the contrary, the thigh is flexed upon the pelvis, 
and, at the same time, adducted and rotated inwards, the femoral canal and its 
orifices become considerably relaxed : for this reason, the limb should always be 
placed in the latter position when the application of the taxis is made in attempting 
the reduction of a femoral hernia. 

The septum crurale is separated from the peritoneum by a quantity of loose 
subserous areolar tissue. In some subjects this tissue contains a considerable 
amount of adipose substance, which, when protruded forwards in front of the sac 
of a femoral hernia, may he mistaken for a portion of omentum. 

Descent of the Hernia . From the preceding description, it follows, that the 
femoral ring must be a weak point in the abdominal wall; hence it is, that when 
violent or long-continued pressure is made upon the abdominal viscera, a portion 
of intestine may be forced into it, constituting a femoral hernia; and the larger 
size of this aperture in the female serves to explain the frequency of this form of 

hernia in women. # . 

When a portion of intestine is forced through the femoral ring, it carries before 
it a pouch of peritoneum, which forms what is called the hernial sac ; it receives 
an investment from the subserous areolar tissue, and from the septum cruiale, 
and descends vertically along the crural canal in the inner compartment of the 
sheath of the femoral*vessels as far as the saphenous opening: at this point, it 
changes its course, being prevented extending further down the sheath on account 
of its greater narrowness and close contact with the vessels, and also from the close 
attachment of the superficial fascia and crural sheath to the lower part of the cncum- 
ference of the saphenous opening; it is, consequently, directed forwards, pushing be¬ 
fore it the cribriform fascia, and curves upwards on to the falciform process of the 
fascia lata and lower part of the tendon of the External oblique, being covered by 
the superficial fascia and integument. While the hernia is contained in the femoral 
canal, it is usually of small size, owing to the resisting nature of the surrounding 
parts; but when it bus escaped from the saphenous opening into the loose areolar 
tissue of the groin, it becomes considerably enlarged. The direction taken by a 
femoral hernia in its descent is at first downwards, then forwards and upwards ; 
this should be borne in mind, as in the application of the taxis for the reduction 
of a femoral hernia, pressure should he directed precisely in the reverse order. 

Coverings of the Hernia . The coverings of a femoral hernia from within out¬ 
wards are peritoneum, subserous areolar tissue, the septum crurale, crural sheath, 
cribriform fascia, superficial fascia, and integument. 

Varieties of Femoral Hernia . If the intestine descends along the femoral canal 
only as far as the saphenous opening, and does not escape from this aperture, it is 
called incomplete femoral hernia. The mall size of the protrusion in hm form 
of hernia, on account of the firm and resisting nature of the canal in * hit hi t » 
contained, renders it an exceedingly dangerous variety of this disease, m 
extreme difficulty of detecting the existence of the swelling, espcc.a lx m cmp - 
lent subjects. The coverings of an incomplete femoral henna would be’ * ,n ‘ 
out inwards, integument, superficial fascia, falciform process of fascia 1 ; a fascia 
nronria septum crurale, subserous cellular tissue, and peritoneum. Whcn. how- 
cver the hernial tumor protrudes through the saphenous opening, and directs 
itself forwards and upwards, it forms a complete femoral hernia. Oceau< > 
Ihe herniar saG desceiids on the iliac side of the femoral vessels, or in front ot 
these vessels or even behind them, the sac in the latter instance h mg immediately 
upon the Pectineus muscle, separated from the femoral vessels by the pubic 
portion of the fascia lata. 
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The Scat of Stricture of a femoral hernia varies : it may he in the peritoneum 
at the neck of the hernial sac; in the greater number of cases it would appear to 
he at the point of junction of the falciform process of the fascia lata with the 
lunated edge of Gimbernat’s ligament; or at the margin of the saphenous opening 
in the thigh. The stricture should in every case be divided in a direction 
upwards and inwards; and the extent necessary in the majority of cases is about 
two or three lines. By these means, all vessels or other structures of importance, 
in relation with the neck of the hernial sac, will he avoided. 


Surgical Anatomy of the Poriimim and 
Ischio-rectal Region. 


pissed ion. The student should select a well-developed muscular subject, free from fut; 
and the dissection should be commenced early, in order that the parts may be examined in 
as recent a state as possible. A staff having been introduced into the bladder, and the sub¬ 
ject placed in the position shown in Fig. 357, the scrotum should he raised upwards, and 
retained in that position, and the rectum moderately distended with tow. 

The space which is now exposed, corresponds to the inferior aperture or outlet 
of the pelvis. Its deep boundaries are, in front, the pubic arch and subpubic 
ligament; behind, the tip of the coccyx; and on each side, the rami of the 
pubes and ischia, the tuberosities of the ischia, and great sacro-sciatic ligaments. 
The space included by these boundaries is somewhat lozenge-shaped, and is 
limited on the surface of the body by the scrotum in front, by the buttocks be¬ 
hind, and on each side by the inner side of the thighs. It measures, from 
before backwards, about four inches, and about three in the broadest part of its 
transverse diameter, between the ischial tuberosities. A line drawn transversely 
between the anterior part of the tuberosity of the ischium, on either side, in front 
of the anus, subdivides this space into two portions. The anterior portion con¬ 
tains the penis and urethra, and is called the perhucum. 'flic posterior portion 
contains the termination of the rectum, and is called the ischio-rectal region . 


Ischio-Rectal Region. 

The ischio-rectal region corresponds to the portion of the outlet of the pelvis 
situated immediately behind the perhucum : it contains the termination ol the 
rectum. A deep fossa, filled with fat, is situated on either side of the intestine, 
between it and the tuberosity of the ischium: this is called the ischio-rectal 
fossa . 

The Ischio-rectal Region presents, in the middle line, the aperture of the 
amis: around this orifice the integument is thrown into numerous folds, which 
are obliterated on distension of the intestine. The integument is of a dark 
color, continuous with the mucous membrane of the rectum, and provided with 
numerous follicles, which occasionally inflame and suppurate, and may be mistaken 
for fistula;. The veins around the margin of the anus are occasionally much 
dilated forming a number of hard, pendent masses, of a dark bluish color, covered 
partly bv mucous membrane, and partly by the integument. These tumors con¬ 
stitute tiie disease called external piles. 

Diwtio,,. Make an incision through the integument, along the median line, from the 
base of the scrotum to the anterior extremity of the anus; carry it around the lnil, r' l,s 0 
this aperture to its posterior extremity, and continue backwards about an inch behind be 
tip of the coccyx. A transverse incision should now be earned across the base ol the 
scromrn joining the anterior extremity of the preceding; a second, carried in he same 
direction should be made in front of the anus; and a third, at the posterior extremity of 
the '>ut. These incisions should be sufficiently extensive to enable the dissector to raise the 
integument from the inner sidcof the thighs. The flapsofsk.n corresponding to the . eh o- 
rti ctul rc'rion ( Fig. 357) should now be removed In dissecting the integument from thu 
region great care is required, otherwise the External sphincter will be removed, as it is 
intimately adherent to the skin. 

The Superficial Fascia is exposed on the removal of the skin: it is very thick, 
areolar in texture, and contains much fat in its meshes. In it are found ramify- 
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in# two or three cutaneous branches of the small sciatic nerve; these turn rouml 
the inferior border of the Glutaus inaximus, and are distributed to the integu¬ 
ment in tliis region. 


Fig. 357 .—Disunion of Perimeum an<l Ischio-rectal Region. 



The External Sphincter is a thin flat plane of muscular fibres, elliptical in 
shape, and intimately adherent to the integument surrounding the margin of the 
anus. It measures about three or four inches in length, from its anterior to its 
posterior extremity, being about an inch in breadth, opposite the anus. It arises 
from the tip of the coccyx, by a narrow tendinous band; and from the superficial 
fascia in front of that bone; and is inserted into the tendinous centre of the 
perimeum, joining with the Transvcrsalis peritnei, and the other muscles, inserted 
into this part. Like other sphincter muscles, it consists of two planes of muscular 
fibre, which surround the margin of the anus, and join at the commissure before 
and behind. 

Relations . By its superficial surface , with the integument; by its deep surface 
it is in contact with the Internal sphincter; and is separated from the Levator ani 
by loose areolar tissue. 

The Sphincter ani is a voluntary muscle, supplied by the hemorrhoidal branch of 
the fourth sacral nerve. This muscle is divided in the operation for fistula in ano; 
and also in some cases of fissure of the rectum, especially if attended with much 
pain or spasm. The object of its division is to keep the parts at rest and in contact 
during the healing process. 

The Interned Sphincter is a muscular ring, about half an inch in breadth, 
which surrounds the lower extremity of the rectum, about an inch from the 
margin of the anus. This muscle is about two lines in thickness, and is formed 
by an aggregation of the involuntary circular fibres of the intestine. It is paler 
in color, and less coarse in texture, than the External sphincter. 

The Ischio-rectal Fossa is situated between the end of the rectum and the 
tuberosity of the ischium, on each side. It is triangular in shape, its base 
directed to the surface is formed by the integument of the ischio-rectal region; its 
apex, directed upwards, corresponds to the point of division of the obturator 
fascia, and the thin membrane given oft* from it, which covers the outer surface of 
the Levator ani (ischio-rectal fascia). Its dimensions are about an inch in 
breadth, at the base, and about two inches in depth, being deeper behind than in 
front. It is bounded, internally, by the Sphincter ani, Levator ani, and Coceygeus 
muscles; externally , by the tuberosity of the ischium, and the obturator fascia, 
which covers the inner surface of the Obturator interims muscle; in front , it is 
limited by the line of junction of the superficial and deep perineal fascia: and 
behind , by the margin of the Glutieus maximus, and the great sacro-seiatic 
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ligament. This place is filled with a large mass of adipose substance, which 
explains the frequency with which abscesses in the neighborhood of the rectum 
burrow to a considerable depth. 

If the subject lias been injected, on placing the finger on the outer wall of 
this fossa, the internal pudic artery, with its accompanying veins and nerve, 
will be felt about an inch and a half above the margin of the ischial tuberosity, 
but approaching nearer the surface as they pass forwards along the inner margin 
of the pubic arch. These structures are inclosed in a sheath formed by the 
obturator fascia, the pudic nerve lying below the artery. Crossing the space 
transversely, about its centre, are the inferior hemorrhoidal vessels and nerves, 
branches of the pudic ; they are distributed to the integument of the anus, and 
to the muscles of the lower end of the rectum. These vessels are occasionally 
of large size, arid may give rise to troublesome hemorrhage, when divided in 
the operation of lithotomy, or for fistula in a no. At the back part of this space 
may be seen a branch of the fourth sacral nerve : and, at the fore part of the 
space, a cutaneous branch of the perineal nerve. 


Perineum. 

The perineal space is of a triangular form : its deep boundaries are limited, 
laterally, by the rami of the pubes and iscliia, meeting in front at the pubic arch: 
behind, by an imaginary transverse line, extending between the tuberosity of the 
ischium on either side. The lateral boundaries vary, in the adult, from three 
inches to three inches and a half in length : and the base from two to three inches 
and a half in breadth ; the average diameter being two inches and three-quar¬ 
ters. The variations in the diameter of this space are of extreme interest in 
connection with the operation of lithotomy, and the extraction of a stone from 
the cavity of the bladder. In those cases where the tuberosities of the iscliia are 
approximated, it would be necessary to make the incisions in the lateral operation 
of lithotomy much less oblique, than if the tuberosities were widely separated, 
and the perineal space consequently wider. The perinieum is subdivided by the 
median raphe into two equal parts.* Of these, the left is the one usually selected 
to commence the primary incisions in the operation of lithotomy. 

In the middle line the perinieum is convex, and corresponds to the bulb of 
the urethra. The >k\n covering it is of a dark color, thin, freely movable upon 
the subjacent parts, and covered with short crisp hairs, which should be removed 
before the dissection of the part is commenced. In front of the anus, a promi¬ 
nent line commences, the raphe, continuous in trout with the raphe of the scrotum. 
The flaps of integument corresponding to this space having been removed, in 
the manner shown in Fig. 357, the superficial fascia is exposed. 

The Superficial Fascia consists of two layers, as in other regions of the body, 

superficial and deep. . . . . 

The superficial len/er is thick, loose, and areolar in texture, and contains much 
adipose tissue in its meshes, the amount of which varies in different subjects. 
In front, it is continuous with the dartos of the scrotum : behind, it is continuous 
with the subcutaneous areolar tissue surrounding the anus; and on either side 
with the same fascia on the inner side of the thighs. This layer should be 
carefully removed, after it has been examined, when the deep layer will be 

TT** /«V«* of superficial, fascia, the superficial perineal fascia, is thin, 
aponeurotic in structure, and of considerable strength, serving to bind down the 
muscles of the root of the penis. It is continuous, in front, with the dartos of 
the scrotum; on either side, it is firmly attached to the margins of the ram. of 
t| ie nubes and iscliia, external to the crus penis, and as far hack as the tuberositv 
of the ischium: posteriorly, it curves down behind the 1 ransversus perimei 
muscle to join the lower margin of the deep perineal fascia. 1 his fascia not 
only covers the muscles in this region, but sends down a vertical septum from its 
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under surface, which separates the back part of the subjacent s|>ace into two, 
being incomplete in front. 

In rupture of the anterior portion of the urethra, accompanied by extravasation 


Fig. 35*.—Tl»o Perin:t*iim. The Integument and Superficial Layer of 
Superficial Fascia reflected. 



of urine, the fluid makes its way forwards, beneath this fascia, into the areolar 
tissue of the scrotum, penis, and anterior and lateral portions of the abdomen: it 
rarely extends into the areolar tissue on the inner side of the thighs, or backwards 
around the anus. This limitation of the extravasated fluid to the parts above- 
named is easy of explanation, when the attachments of the deep layer of the 
superficial fascia are considered. \\ hen this fascia is removed, the muscles con¬ 
nected with the penis and urethra will he exposed ; these are, in the middle line, 
the Accelerator urinm; on each side, the Erector penis ; and behind, the Trans- 
versus perimei. 

1 he Accelerator urince is placed in the middle line of the perinmum, imme¬ 
diately in front of the anus. It consists of two symmetrical halves, united along 
the median line by a tendinous raphe. It arises from the central tendon of the 
perinmum, and from the median raphe in front. From this point, its fibres diverge 
like the plumes of a pen : the most posterior form a thin layer, which are lost on 
the anterioi stnfacc of the triangular ligament: the middle fibres encircle the 
bulb and adjacent part of the corpus spongiosum, and join with the muscles of the 
opposite side, on the upper part of this body, in a strong aponeurosis; the anterior 
fibres, the longest and most distinct, spread out over the sides of the corpus 
eavernosum, to be inserted partly into this body, anterior to the Erector penis; 
partly terminating in a tendinous expansion, which covers the dorsal vessels of 
the penis. The latter fibres are best seen by dividing the muscle longitudinally, 
and dissecting it outwards from the surface of the urethra. 

Action. This muscle may serve to accelerate the flow of the urine or semen 
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along the canal of the urethra. The middle fibres are supposed, by Krause, to 
assist in the erection of the corpus spongiosum, by compressing the erectile tissue 


Fig. 35‘,».—The Superficial Muscles and Vessels of (lie IVrimrmn. 



of the bulb. The anterior fibres, according to Tyrrel, also contribute to the erec¬ 
tion of the penis, as they arc inserted into, and continuous with, the fascia penis, 
compressing the dorsal vein during the contraction of the muscle. 

The Erector Penis covers the unattached part of the crus penis. It is an 
elongated muscle, broader in the middle than at either extremity, and situated on 
either side of the lateral boundary of the perimeum. It arises by tendinous and 
fleshy fibres from the inner surface of the tuberosity of the ischium, behind the 
crus penis, from the surface of the crus, and from the adjacent portions of the 
ramus of the pubes. From these points, fleshy fibres succeed, which end in an 
aponeurosis which is inserted into the sides and under surface of the crus penis. 
This muscle compresses the crus penis, ami thus serves to maintain the election of 

the penis. ... . . , • „ 

The Erector Clitoridis resembles the Erector penis in the male, hut is smaller 

that* that muscle. _ . . . 

The Tramvermx Perinm is a narrow muscular slip, which passes more or less 

transversely across the hack part of the perineal space. It arises by a small 
tendon from the inner side of the ascending ramus of the ischium, and. passing 
obliquely forwards and inwards, is inserted into the central tendinous point of the 
perimviiiin. joining in this situation with the muscle of the opposite side, the 
Sphincter uni behind, the Accelerator iirime in front. 

Between the muscles just examined, a triangular space exists, bounded intei- 
nallv by the Accelerator m ime, externally by the Erector penis, the base corre- 
snondin" to the Transvcrsus perinsei. The floor of this space is formed >v the 
triangular ligament of the urethra (deep perineal fascia), and, running from 
behind forwards in it, are the superficial perineal vessels and nerves, the trans- 
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versus perinau artery coursing along the posterior boundary of the space, resting 
upon the Transversus pcrinaei muscle. 

In the lateral operation of lithotomy, the knife is carried obliquely across the 
back part of this space, downwards and outwards, into the ischio-rectal fossa, 
dividing the Transversus perinaei muscle and artery, the posterior fibres of the 
Accelerator urinae, the superficial perineal vessels and nerve, and more poste¬ 
riorly, the external hemorrhoidal vessels. 

The superficial and transverse perineal arteries arc described at p. 380; and 
the superficial perineal and inferior pudendal nerves, at p. ;“>2G. 

The Accelerator Urinae and Erector penis muscles should now be removed, when the 
deep perineal fascia will be exposed, stretching across the front part of the outlet of the 
pelvis. The urethra is seen perforating its centre, just behind the bulb; and on either 
side is the crus penis, connecting the corpus spongiosum with the ramus of the ischium 
and pubes. 


Fig. 360.—Deep Perineal Fascia. On the left side, the anterior layer 
has been removed. 



The muscles of the perinaeum in the female are. the 

Sphincter vaginae. Compressor urethrae. 

Erector clitoridis. Sphincter ani. 

Transversus perinaei. Levator ani. 

Cocevgeus. 

The Sphincter Vagina! surrounds the orifice of the vagina, and is analogous to 
the Accelerator urinae in the male. It is attached, posteriorly, to the central 
tendon of the perinaeum, where it blends with the Sphincter ant. Its fibres pass 
forwards on each side ot the vagina, to be inserted into the corpora cavernosa and 
body of the clitoris. 

The Erector Clitoridis resembles the Erector penis in the male, but is smaller 
than that muscle. 

The Transversus Perina-i is inserted into the side of the Sphincter vaginas, and 
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the Levator ani into tlie side of the vagina. The other muscles are precisely 
similar to those in the male. 

The Deep Pen neat Fascia, or triangular ligament, is a den.se membranous lamina, 
which closes the front part of the outlet of the pelvis. It is triangular in shape, 
about an inch and a half in depth, attached above, by its apex, to the under surface 
of t | ie symphysis pubis and subpubic ligament; and, on each side, to the rami of 
the ischia and pubes, beneath the crura penis. Its inferior margin, or base, is 
directed towards the rectum, and connected to the central tendinous point of the 
perinseum. It is continuous with the deep layer of the superficial fascia, in front 
of the Transversus porinaei muscle, and with a thin fascia which covers the outer 
surface of the Levator ani muscle. 

The deep perineal fascia is perforated by the urethra, about an inch below the 
symphysis pubis. The aperture is circular in form, and about three or four lines 
in diameter. Above this is the aperture for the dorsal vein of the penis ; and, 
outside the latter, the deep pudic nerve and artery pierce it. 

The deep perineal fascia consists of two layers, anterior and posterior: these 
are separated above, but united below. 

The anterior layer is continued forwards, around the anterior part of the mem¬ 
branous portion of the urethra, becoming lost upon the bulb. 

The posterior layer is derived from the pelvic fascia : it is continued backwards 
around the posterior part of the membranous portion of the urethra, and the outer 
surface of the prostate gland. 

If the anterior layer of this fascia is detached on either side, the following 
parts are seen between it and the posterior layer ; the subpubic ligament above, 
close to the pubes ; the dorsal vein of the penis: the membranous portion of the 
urethra, and the muscles of the urethra; Oowper’s glands and their ducts ; the 
pudic vessels and nerve ; the artery and nerve of the bulb, and a plexus of 


veins. 


The Compressor or Constrictor Urethra ’, surrounds the whole length of the mem¬ 
branous portion of the urethra, and is contained between the two layers of the 
deep perineal fascia. It arises, by aponeurotic fibres from the upper part of the 
ramus of the pubes on each side to the extent of half or three-quarters of an inch; 
each segment of the muscle passes inwards, and divides into two fasciculi, which 
surround the urethra from the prostate gland behind, to the bulbous portion of the 
urethra in front; and unite, at the upper and lower surfaces of this tube, with the 
muscle of t lie opposite side, by means of a tendinous raphe. 

Circular Muscular Fibres surround the membranous portion of the urethra, from 
the bulb in front to the prostate gland behind : they are placed immediately beneath 
the transverse fibres already described, and are continuous with the circular fibres 
oLtlie bladder. These fibres are involuntary. 

Cow per 8 Glands are situated immediately below the membranous portion of the 
urethra, close behind the bulb, and below the artery of the bulb (p. f>72). 

The Pudic Vessels and Nerves are placed along the margin of the pubic arch 

(p. 879). 

The Artery of the Bull) passes transversely inwards, from the internal pudic 
along the base of the triangular ligament, between the two layers of fascia, accom¬ 
panied bv a branch of the pudic nerve (p. 380). 

If the posterior layer of the deep perineal fascia is removed, and the crus penis 
of one side detached from the bone, the under or perineal surface of the Levator 
ani is brought fully into view . This muscle, with the triangular ligament in front 
and the Coccygeus and Pyriformis behind, closes in the outlet of the pelvis. 

The Levator ani is a broad thin muscle, situated on each side of the pelvis. 
It is attached to the inner surface of the sides of the true pelvis, and descending, 
unites with its fellow of the opposite side to form the floor of the pelvic cavity. 
It supports the viscera in this cavity, and surrounds the various structures which 
pass through it. It arises, in front, from the posterior surface of the body ami 
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ramus of the pubes, on the outer side of tlie symphysis; posteriorly, from the 
inner surface of the spine of the ischium : and between these two points, from the 
angle of division between the obturator and recto-vesical layers of the pelvic fascia 
at their under part: the fibres pass downwards to the middle line of the floor of 
the pelvis, and are inserted, the most posterior fibres into the sides of the apex of 
the coccyx ; those placed more anteriorly unite with the muscle of the opposite 
side, in a median fibrous raphe, which extends between the coccyx, and the margin 
of the anus. The middle fibres, which form the larger portion of the muscle, are 
inserted into the side of the rectum, blending with the fibres of the Sphincter 
muscles : lastly, the anterior fibres, the longest, descend upon the side of the pro¬ 
state gland to unite beneath it with the muscle of the opposite side, blending with 
the fibres of the External sphincter and Transversus perimei muscles, at the ten¬ 
dinous centre of the perimeum. 

The anterior portion is occasionally separated from the rest of this muscle by 
cellular tissue. From this circumstance, as well as from its peculiar relation with 
the prostate gland, descending by its side and surrounding it as in a sling, it has 
been described by Santorini and others as a distinct muscle, under the name of the 
Levator prostata*. In the female, the anterior fibres of the Levator ani descend 
upon the sides of the vagina. 

Relations . By its upper or pelvic surface with the recto-vesical fascia, which 
separates it from the viscera of the pelvis an»l from the peritoneum. By its outer 
or perineal surface, it forms the inner boundary of the ischio-rectal fossa; is 
covered by a quantity of fat, and by a thin layer of fascia continued from the deep 
perineal fascia. Its posterior border is continuous with the Coccygeus muscle. Its 
<interior bonier is separated from the muscle of the opposite side by a triangular 
space, through which the urethra, and, in the female, the vagina passes from the 
pelvis. 

Actions, This muscle supports the lower end of the rectum and vagina, and also 
the bladder during the efforts of expulsion. 

The ( 'oceygeus is situated behind and parallel with the preceding. It is a trian¬ 
gular plane of muscular and tendinous fibres, arising, by its apex, from the spine 
of the ischhun and lesser sacro-sciatic ligament, and is inserted by its base, into 
the margin of the coccyx and into the side of the lower piece of the sacrum. 
This muscle is continuous with the posterior border of the Levator ani, and closes 
in the back part of the outlet of the pelvis. 

Relations . By its inner or pelvic surface , with the rectum. Bv its external 
surface . with the lesser sacro-sciatic ligament. By its posterior border , with the 
Pyriform is. 

Action. The Coccygei muscles raise and support the coccyx after it has been 
pressed backwards during defecation or parturition. 

Position of the Viscera at the Outlet of (he Pdvis, Divide the central tendinous point of 
the perimeum, and separate the rectum from its connections by dividing the fibres of the 
Levator ani, which descend upon the side of the prostate gland and rectum ; turn it 
backwards towards the scrotum and coccyx, when the under surface of the prostate gland, 
the neck arid base of the bladder, the vesieuhe seminales, and vasa deferentia will be 
exposed. 

The Prostate (Hand is placed immediately in front of the neck of the bladder, 
around the prostatic portion of the urethra, its base being turned backwards, and 
its under surface towards the rectum. It is retained in its position by the Levator 
prostata* and by the pubo-prostatic ligaments, and is invested by a dense fibrous 
covering, continuous with the posterior layer of the deep perineal fascia. The 
longest diameters of this gland are in the antero-posterior direction, and trans¬ 
versely at its base: and hence the greatest extent of incision that can he made in 
it without dividing its substance completely across, is obliquely outwards and 
backwards. This is the direction in which the incision is made through it in 
the operation of lithotomy, the extent of which should seldom exceed an inch in 
length. The relations of the prostate to the rectum should be noticed : by means 
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of tlic finger introduced into this gut, the surgeon readily detects enlargement or 
other disease of this organ; he is enabled also, by the same means, to direct the 
point of a catheter when its introduction is attended with much difficulty, either 
from injury or disease of the membranous or prostatic portions of the urethra. 

Behind the prostate is the posterior surface of the neck and base of the bladder; 
a small triangular portion of this organ is seen, bounded in front by the prostate 
gland, behind bv the recto-vesical fold of the peritoneum, on cither side by the vesi- 
culie seminales and vasa deferentia, and separated from direct contact with tin* 
rectum by the recto-vesical fascia. The relation of this portion of the bladder to 
the rectum is of extreme interest to the surgeon. In cases of retention of urine, 
this portion of the organ is found projecting into the rectum, between three and 
four inches from the margin of the anus, and may he easily perforated during life 
without injury to any important parts: this portion of the bladder is frequently 


Fit:. 361.—A View of the Position of the Viscera at the Outlet of the Pelvis. 



selected for the performance of the operation of tapping the bladder. If the 
finger is introduced into the bowel, the surgeon may learn the position, as well as 
the 5 size and weight, of a calculus in the bladder; and in the operation for its 
removal, if, as is not unfrequently the case, it should In; lodged behind an enlarged 
prostate, it may be easily displaced from its position by pressing upwards the base 

of the bladder from the rectum. , ,. . 

Parts concerned in the. Oration of Lithotomy. '1 he triangular ligament must 
be replaced, the rectum drawn forwards so as to occupy its normal position, amt 
the student should then consider the position of the various parts in reference to 
the lateral operation of lithotomy. This operation is usually performed on the left 
side of the perintcuin, as it is most convenient for the right hand of the operator. 
A staff having been introduced into the bladder, the first incision is commenced 
about an inch and a, half in front of the anus, a little on the left side <>l the raphe, 
and carried obliquely backwards and outwards to midway between the anus am 
tuberosity of the ischium. This incision divides the integument and superficial 
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fascia, the external hemorrhoidal vessels and nerves, and the superficial and 
transverse perineal vessels: if the fore-finger of the left hand is thrust 
upwards and forwards into the wound, pressing at the same time the rectum 
inwards and backwards, the staff may be felt in the membranous portion of the 
urethra. The finger is fixed upon the staff, and the structures covering it are 
divided with the point of the knife, which must be directed along the groove 
towards the bladder, the edge of the knife being carried outwards and back¬ 
wards, dividing in its course the membranous portion of the urethra, and part of 
the left lobe of the prostate gland, to the extent of about an inch. The knife is 
then withdrawn, and the fore-finger of the left hand passed along the staff into 
the bladder; the staff having been withdrawn, and the position of the stone 
determined upon, the forceps are introduced over the finger into the bladder. If 
the stone is very large, the opposite side of the prostate should be notched before 
the forceps is introduced; the finger is now withdrawn, the blades of the forceps 
opened, and made to grasp the stone, which must be extracted bv slow and 
cautious undulating movements. 

Parts divided in the operation . The various structures divided in this opera¬ 
tion are as follows: the integument, superficial fascia, external hemorrhoidal 
vessels and nerve, the posterior fibres of the Accelerator urime, the Transversus 
periiuei muscle and artery (and probably the superficial perineal vessels and 
nerves), the deep perineal fascia, the anterior fibres of the Levator ani, part of 
the Compressor urethrae, the membranous and prostatic portions of the urethra, 
ami part of the prostate gland. 

% 

Fig. 30*2.—A Transverse Section of the Pelvis; showing the Pelvic Fascia. 



/ art, top avoided n, the operation. In making the necessary incisions in the 
,,enn|eum for the extraction of a calculus, the following parts should he avoided. 

I •!! ma y l i nC ,u , °r S , shoul<l not ,,c ma,le *oo near the middle line, for fear of 
wounding the bull, of the corpus spongiosum or rectum; nor too far externally 

of the V nuhic e , 1 rch ,C T7'■**■ im P ,icated . « !t as <=ends along the inner horde,’ 
, the pubic arch If the incisions are carried too far forward? the arterv of the 

bulb may be divided; if carried too far backwards, the entil-e breSof the 
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prostate and neck of the bladder may be cut through, which allows of infiltration 
of urine behind the pelvic fascia into the loose cellular tissue between the bladder 
and rectum, in toad of escaping externally ; diffuse inflammation is consequently 
set up, and peritonitis from the close proximity of the recto-vesical peritoneal fold 
is the consequence. If, on the contrary, the prostate is divided in front of the 
base of the gland, the urine makes its way externally, and there is no danger of 
any infiltration taking place. 

During the operation, it is of great importance that the finger should be passed 
into the bladder before the staff is removed ; if this is neglected, and the incision 
made through the prostate and neck of the bladder he too small, great difficulty 
may he experienced in introducing it afterwards; and in the child, where the 
connections of the bladder to the surrounding parts are very loose, the force made 
in the attempt is sufficient to displace the bladder up into the abdomen, out of* the 
reach of the operator. Such a proceeding has not unfrequentlv occurred, produc¬ 
ing the most embarrassing results, and total failure of the operation. 

Fig. 303.—Side \ iew of the Pelvic Viscera of the Male Subject, showing the Pelvic 

ami Perineal Fascia. 



It is necessary to bear 


iear in mind that the arteries in the perinseura occasionally 
take an abnormal course. Thus the artery of the bulb, when it arises, as some¬ 
times happens, from the pudic, opposite the tuber tschii, is bab e to be wounded in 
the operation for lithotomy, in its passage forwards to the bulb The accessory 
pudic mav be divided near the posterior border of tl.e gland, d this is completely 
cut across; and the prostatic veins, especially in people advanced m hie, are of 
huge size, and give rise when divided to troublesome hemorrhage. 

Pelvic Fascia. 

The nelvic fascia is a thin membrane which lines the whole of the cavity 
of the m*lvis and is continuous with the transversalis and iliac fascia;. It is 
attached to the brim of the pelvis for a short distance at tl.e side of this cavity, 
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and to the inner surface of the hone aromul the attachment of the Obturator 
interims. At the posterior border of this muscle, it is continued backwards 
as a very thin membrane in front of the Pyrifonnis muscle and sacral nerves, 
behind the branches of the internal iliac artery and vein which perforate it. to the 
front of the sacrum. In front, it follows the attachment of the Obturator interims 
to the bone, arches beneath the obturator vessels, completing the orifice of the 
obturator canal, and at the front of the pelvis is attached to the lower part of the 
symphysis pubis : being continuous below the pubes with the fascia of the oppo¬ 
site side so as to close the front part of the outlet of the pelvis, blending with the 
posterior layer of the triangular ligament. At the level of a line extending from 
the lower part of the symphysis pubis to the spine of the ischium, is a thickened 
whitish band ; this marks the attachment of the Levator ani muscle to the pelvic 
fascia, and corresponds to its point of division into two layers, the obturator and 
recto-vesical. 

The Obturator fascia descends and covers the Obturator interims muscle. It is 
a direct continuation of the pelvic fascia below the white line above mentioned, and 
is attached to the pubic arch and to the margin of the great sacro-sciatic ligament. 
This fascia forms a canal for the pudic vessels and nerve in their passage forwards 
to the perimeum, and is continuous with a thin membrane which covers the peri¬ 
neal aspect of the Levator ani muscle, called the ischio-revtal or anal fascia. 

The Itecto^csical fascia (visceral layer of the pelvic fascia) descends into 
the pelvis upon the upper surface of the Levator ani muscle, and invests tlie 
prostate, bladder, and rectum. From the inner surface of the symphysis pubis a 
short rounded band is continued to the upper surface of the prostate and neck of 
the bladder, forming the pubo-prostatic or anterior true ligaments of the bladder. 
At the side, this fascia is connected to the side of the prostate, inclosing this 
gland and the vesical prostatic plexus, and is continued upwards on the surface of 
the bladder, forming the lateral true ligaments of the organ. Another prolonga¬ 
tion invests the vesiculse seminales, and passes across between the bladder and 
rectum, being continuous with the same fascia of the opposite side. Another thin 
prolongation is reflected around the surface of the lower end of the rectum. The 
Levator ani muscle arises from the point of division of the pelvic fascia; the 
visceral layer descending upon and being intimately adherent to the upper surface 
of this muscle, while the under surface is covered by a thin layer derived from 
the obturator fascia, called the ischio-rectal or anal fascia. In the female, tlio 
vagina perforates the recto-vesical fascia and receives a prolongation from it. 
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Abdomen, 507 
apertures found in, 507 
boundaries of, 507 
lymphatics of, 135 
muscles of, 229 
regions of, 507 
viscera of, 002 
Abdominal aorta, 365 
branches of, 367 
surgical anatomy of, 367 
muscles, 220 
ring, external, 230, 604 
internal, 607 
viscera, position of, 598 
Abducens nerve, 470 
Abductor minimi digiti muscle 
(hand), 266 
(foot), 300 

Abductor pollicis muscle (hand), 
264 

(foot), 300 

Aberrant duct of testis, 678 
Absorbent glands, 426 
Absorbents, 425 
Accelerator urina; muscle, 712 
Accessory obturator uerve, 522 
palatine canals, 47 
pudic artery, 370 
Aeervulus cerebri, 460 
Acetabulum, 81 

Acromial end of clavicle, fracture 
of, 260 

Acromial nerves, 504 
region, muscles of, 247 
thoracic artery, 351 
Acromion process, 80 
fracture of, 260 

Actions of muscles. See each 
Hroup of Muncies. 

Adductor brevis muscle, 282 
longus muscle, 282 
magnus muscle, 282 
pollicis muscle (hand), 266 
(foot), 302 

Aggregate glands, 608 
Air-cells, 657 
Air-tubes, 648 
Ala* of vomer, 50 
Alar ligaments ol knee, 176 
thoracic artery, 352 
Alimentary canal, 582 
subdivisions of, 582 
Allantois, 666 


Alveolar artery, 320 
process, 43 

Alveoli, formation of, 580 
of lower jaw, 52 
of stomach, 605 
of upper jaw, 43 
Ainphiarlhrosis, 136 
Ampullae of semicircular canals, 
577 

of tnbuli lactiferi, 601 
Amygdalae, 502 
of cerebellum, 471 
Anal fascia, 720 

Analysis of bone, how conduct¬ 
ed, 1 

Anastomosis of arteries, 307 
Anastomolica magna of brachial, 
356 

of femoral, 380 
Anatomy, descriptive, 1 
of femoral hernia, 700 
of inguinal hernia, 602 
study of, 1 
surgical, 1 

Aneoucus muscle, 261 
Aneurisms of abdominal aorta, 
367 

of arch of aorta, 312 
of thoracic aorta, 364 
Angle of jaw, 53 
of pubes, 80 
of rib, 73 

Angular artery, 323 
movement, 138 
process, external, 25 
internal, 25 
vein, 403 

Animal constituent of bone, 1 
Ankle joint, 178 
arteries of, 394 
bones of, 178 
ligaments of, 178 
relations of tendons and ves¬ 
sels, in front of, 179 
behind, 179, 396 
Annular ligament of ankle, an¬ 
terior, 297 
external, 298 
internal, 298 
of radius and ulna, 163 
of stapes, 575 
of wrist, anterior, 263 
posterior, 263 
48 


Annulus ovalis, 623 
Auomalus muscle, 195 
Anterior annular ligament 
(ankle), 297 
(wrist), 263 
crural nerve, 522 
dental canal. 41 
ethmoidal cells, 38 
foutanelle, 24 
fossa of skull, 55 
nasal spine, 44 
palatine canal, 43, 58 
palatine fossa, 43, 58 
region of skull, 62 
triangle of neck, 330 
Anti helix, 568 
fossa of, 568 

Antitragicus muscle, 569 
Antitragus, 568 
Antrum of Highmore, 41 
Anus, 709 
muscles of, 710, 715 
Aorta, 309 
abdominal. 365 
branches of, 367 
surgical anatomy of, 367 
arch of, 309 

ascending part, 310 
branches of, 313 
descending part, 311 
peculiarities of, 311 
peculiarities of branches of, 
313 

surgical anatomy of, 312 
transverse portion of, 311 
descending, 363 
thoracic, 363 
branches of, 364 
surgical anatomy of, 364 
Aortic opening of diaphragm,240 
of heart, 635 
plexus, 539 
semilunar valves, 635 
sinuses, 635 

Apertura scalae vestibuli coch¬ 
leae, 577 

Aperture of iter chorda? ante- 
rius, 571 
posterius, 571 
of larynx, 644 
of posterior nares, 60 
Aponeurosis, 185 
of deltoid, 247 
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Aponeurosis, continued. 
of external oblique, in ingui¬ 
nal region, 693 
infraspinous, 248 
of insertion, 187 
of investment, 187 
of occipito frontalis, 100 
subscapular, 2-47 
subraspinous, 228 
vertebral, 222 
Appendages of eye, 5G4 
of skin, 545 
of uterus, 688 
Appendices epiploicie, 602 
Appendix of right auricle, 631 
of left auricle, 024 
vermiformis, 000 
Aqua labyrintlii, 570 
Aqnseductus cochlea*, 30, 579 
Fallopii, 572 
Sylvii, 408 
vestibuli, 577 

Aqueous chamber, epithelial 
lining of, 550 
humor, 501 

secreting membrane of, 502 
Arachnoid of brain, 440 
structure of, 449 
of cord, 443 

Arbor vita? uterinus, 087 
of cerebellum, 472 
Arch of aorta, 200 
branches of, 313 
peculiarities of, 311 
surgical anatomy, 312 
of colon, 011 
crural or femoral, 703 
palmar superficial, 301 
palmar deep, 358 
plantar, 398 
of pubes, 83 
supraorbital, 25 
of a vertebra, 5 
zygomatic, 58 

Arcitorm fibres of medulla ob¬ 
longata, 454 
Areola of breast, COO 
Ann, arteries of, 352 
bones of, 91 
fascia of, 250 
muscles of back of. 252 
front of, 250 
nerves of, 500 
veins of, 410 
Arnold’s ganglion, 403 
nerve, canal for, 30 
Arteria or Arterice. Sec Artery . 
Arteria? receptaculi, 334 
Artery or Arteries, Descrip¬ 
tive and Surgical Anato- 
my of, 307 

General Anatomy of 307 
anastomoses of, 307 
coats of, 308 
external, 308 
internal, 308 
middle, 308 
contractile coat of, 308 
distribution of, 307 
epithelial lining of, 308 
mode of division, 307 


Artery or Arteries, continued. I 
mode of origin of branches, 307 
nerves of, 308 
physical properties of, 308 
sheath of, 308 
structure of, 308 
subdivision of, 307 
systemic, 307 
tortuosity of. 307 
vessels of, 308 

Artery or Arteries. Descrip¬ 
tive Anatomy of 
accessory pudic, 379 
acromial thoracic, 351 
alar thoracic, 352 
alveolar, 329 

anastomotica magua (brach¬ 
ial), 35G 
(femoral), 389 
angular, 323 
anterior auricular, 32G 
carpal, 359, 303 
cerebral, 337 
choroid, 338 
ciliary, 33G, 5G4 
communicating, 338 
intercostal, 347 
spinal. 343 
aorta, 309 
abdominal, 3G5 
arch of, 309 

ascending part, 310 
descending part, 311,3G3 
surgical anatomy of, 312 
transverse portion, 311 
thoracic, 3G3 

articular, knee, superior inter¬ 
nal, 391 
external, 391 
inferior internal, 392 
external, 392 
ascending cervical, 345 
pharyngeal, 325 
auditory, 344, 581 
auricular, anterior, 320 
posterior, 324 
axillary, 349 

azygos' articular of knee, 392 
basilar, 344 
brachial, 352 
bronchial, 364 
buccal, 328 

of bulb of urethra, 380, 715 
calcaneal, internal, 397 
carotid, common, 315 
external, 319 
internal, 332 

carpal, anterior (ulnar), 3G3 
posterior (ulnar), 3»>3 
carpal, anterior (radial), 359 
posterior (radial). 359 
centralis retina 1 , 33G, 561 
cerebellar, anterior, 34 4 
inferior, 344 
superior, 344 
cerebral, anterior, 337 
middle, 338 
posterior, 344 
cervical, ascending, 345 
superficial, 340 
prineeps, 348 


Artery or A uteries, continued. 
profunda, 347 
choroid, anterior, 338 
posterior, 344 
ciliary, 33G 
anterior, 33G 
long, 33G 
short, 336 
circle of Willis, 344 
circumflex of arm, anterior, 
352 

posterior, 352 
of thigh, external, 388 
internal, 388 
iliac, 384 
superficial, 387 
cochlear, 581 
coccygeal, 381 
colica dextra, 371 
media, 371 
sinistra, 372 
coeliac axis, 3G7 
comes nervi ischiadici, 381 
phrenici, 347 
common carotid, 315 
iliac. 375 
left, 376 
right, 375 

communicating, anterior of 
brain, 338 

posterior of brain, 338 
communicating branch of ul¬ 
nar, 3G3 

coronary, of heart, 313 
of upper lip, 323 
of lower lip, 323 
cremasteric, 384 
crico-thyroid, 320 
cystic, 369 

deep branch of ulnar, 363 
cervical, 347 
palmar arch, 358 
temporal, 328 
deferent, 378 
dental, inferior, 328 
superior, 329 
descending aorta, 3G3 
palatine, 329 
digital of plantar, 398 
of ulnar, 3G3 
dorsal of penis, 380 
of scapula, 34G 
dorsalis hallucis, 395 
indicis, 359 
linguae, 321 
pedis, 394 
pollicis, 359 
epigastric, 383 
superior, 347 
superficial. 387 
ethmoidal, 33G 
external carotid, 319 
plantar, 397 
facial, 321 
femoral, 384 
deep, 387 
frontal, 336 
gastric, 3G7 
of splenic, 370 
gastro-duodenalis, 3G8 
gastro-epiploica dextra, 3G9 
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Artery or Arteries, continued . 
gastro epiploiea sinistra, 370 
gluteal, 8*2 
inferior, 881 
helicine, 674 

hemorrhoidal, external, 880 
inferior, 880 
middle, 878 
superior, 878 
hepatic, 808 

hyoid branch of lingual, 821 
of superior thyroid, 820 
hypogastric, in foetus, 680, (540 
ileo-colie, 871 
iliac, common, 875 
external, 882 
internal, 876 
iliolumbar, 882 
inferior cerebellar, 844 
dental, 828 
labial, 828 
laryngeal, 820 
mesenteric, 872 
profunda, 356 
pyloric, 369 
thyroid, 348 
infraorbital, 329 
innominate, 314 
intercostal, 365 
anterior, 347 
superior, 847 
internal auditory, 581 
carotid, 332 
iliac, 376 
mammary, 346 
maxillary, 326 
plantar, 397 

interosseous of ulnar, 362 
of foot, 895 
of hand, 362 
anterior, 362 
posterior, 362 
intestini tenuis, 370 
labial, inferior. 323 
lachrymal, 335 
laryngeal, superior, 320 
lateral sacral, 382 
spinal, 343 
lateralis nasi, 323 
left common carotid, relations 
of, 315 
lingual, 320 
long ciliary, 336, 563 
thoracic, 352 
lumbar, 374 
malleolar, external, 394 
internal, 394 
mammary, internal, 346 
masseteric, 328 
maxillary, internal, 326 
median, 362 
mediastinal, 347 
posterior, 364 
meningeal, anterior, 327 
inferior, 324 
middle, 827 
small, 328 
from occipital, 324 
from pharyngeal, 325 
from vertebral. 343 
mesenteric, inferior, 372 


Artery or Arteries, continued. 
superior, 370 
metacarpal, 359 
metatarsal, 395 
middle cerebral, 338 
sacral, 374 
musculo phrenic, 347 
mylo-hyoid, 328 
nasal, 329 

of ophthalmic, 336 
lateral, of septum, 323 
nutrient of femur, 389 
fibula, 397 
humerus, 356 
radius, 362 
tibia, 397 
ulna, 362 
obturator, 378 
occipital, 324 
oesophageal, 364 
ophthalmic, 334 
ovarian, 373 
palatine, ascending, 322 
descending, 829 
inferior, 322, 
posterior, 329 

palmar arch, superficial, 361 
deep, 358 

palmar interosseae, 360 
palpebral, 336 
pancreatic, 370 
pancreatico duodenalis, 369 
inferior, 370 
perforating of hand, 360 
intercostal, 347 
plantar, 398 
of thigh, 388 
pericardiac, 347, 364 
perineal, superficial, 390 
transverse, 380 
peroneal, 396 
anterior, 397 

pharyngea ascendens, 325 
phrenic, 374 
popliteal, 390 
posterior auricular, 324 
cerebral, 344 
communicating, 338 
meningeal, from vertebral, 
343 

palatine, 329 
princeps cervicis, 324 
pollicis, 360 

profunda of arm. inferior, 356 
superior, 355 
cervicis, 347 
feinoris, 387 
pterygoid, 328 
pterygoid-palatine, 329 
pubic, external, deep, 387 
superficial, 337 
internal, 379 
pulmonary, 399 
pyloric, 368 
inferior, 369 
radial, 357 
radialis indicia, 360 
ranine, 321 

recurrent interosseous, poste¬ 
rior, 363 
radial, 358 


Artery or Arteries , continued. 
tibial, 393 
ulnar, anterior, 361 
posterior, 361 
renal, 373 
sacral, lateral, 382 
middle, 374 

scapular, posterior, 346 
sciatic, 381 

short ciliary. 336, 563 
sigmoid, 373 
spermatic, 373 
spheno-palatine, 329 
spinal, anterior, 343 

from the intercostal, 365 
lateral, 343 
from the lumbar, 371 
median, 344 
posterior, 344 
from the vertebral, 343 
splenic, 369 
sterno-mastoid, 320 
stylo-mastoid, 325 
subclavian, 338 

right, first part of, 339 
left, first part of, 339 
second portion of, 340 
third portion of, 310 
sublingual, 321 
subinaxillary, 323 
submental, 323 
subscapular, 352 
superficial cervical, 346 
circumflex iliac, 387 
pa Uttar arch, 361 
perineal, 380 
superficial is volae, 359 
superior cerebellar, 344 
epigastric, 847 
hemorrhoidal, 878 
intercostal, 347 
laryngeal, 320 
mesenteric, 370 
profunda. 355 
thoracic, 351 
thyroid, 320 
supraorbital, 335 
suprarenal 373 
suprascapular, 345 
sural, 391 
tarsal, 394 
temporal, 325 
anterior, 325 
deep, 328 
middle, 326 
posterior, 325 
thoracic, acromial. 351 
alar, 352 
aorta, 363 
long, 352 
superior, 351 
thyroid axis, 345 
thyroid, inferior, 345 
su|>erior, 320 
tibial, anterior, 392 
posterior, 395 
recurrent, 393 
tonsillitic, 322 
transverse of basilar, 344 
facial, 326 

transversalis colli, 345 
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Artery or Arteries, continual 
tympanic, from internal caro¬ 
tid, 334 

from internal maxillary. 327 
ulnar, 3(i0 

recurrent, anterior, 3f»I 
posterior, 301 

umbilical in foetus, 0311, 640 
uterine, 378 
vaginal, 378 

vasa aberrantia of arm, 334 
brevia, 370 
intestini tenuis, 370 
vertebral, 343 
vesical, inferior, 378 
middle, 378 
superior, 378 
vestibular, 581 
Vidian, 320 

Articulations in general, 133 
acromioclavicular, 158 
ankle, 178 

astragal o-cal caneal, 180 
astragalo-scaphoid, 182 
atlo-axoid, 111 
ealcaneo-astragaloid, 180 
calcaneocuboid, 181 
calcaneo-scaphoid. 181 
carpal, 166 

carpometacarpal, 168 
classification of, 137 
coccygeal, 155 
costoclavicular, 157 
costo-sternal, 150 
costo-transver.se, 1 18 
costovertebral, 147 
elbow, 161 
femoro-tibial, 172 
of foot, 180 
hand, 166 
hip, 170 
immovable, 135 
knee, 172 
larynx, 643 
lower extremity, 170 
metacarpal, 1 Oil 
metacarpo phalangeal, 160 
metatarsal, 183 
metatarso-phalangeal, 184 
mixed, 136 
movable, 136 
movements of, 138 
occipito-atloid, 143 
occipito-axoid, 144 
of pelvis, 153 
with spine, 152 
phalanges, 170, 184 
pubic, 155 
radiocarpal, 164 
radio ulnar, inferior, 164 
middle, 163 
superior, 163 
sacrococcygeal, 154 
sacroiliac, 153 
sacro-sciatic, 154 
sacro-vertebral, 152 
scapuloclavicular, 158 
scapulohumeral, 160 
shoulder, 160 
sternoclavicular, 156 
of sternum, 151 


A RTICULAT1QKS, continued. 
tarsal, 180 

tarsometatarsal, 183 
temporo-maxillarv, 145 
tibiofibular, inferior, 177 
middle, 177 
superior, 176 
of tympanic bones, 574 
upper extremity, 156 
of vertebral column, 138 
wrist, 164 

A rytamo-epiglottideus inferior 
muscle, 647 
superior, 647 
Arytsenoideus muscle, 646 
Arvteno-epiglottidean folds, Cl I 
Arytenoid cartilages, 612 
glands, 648 
Ascending colon, 611 
Astragalus, 123 
I Atlas, 6 

development of, 12 
Atlo-axoid articulation, 141 
Atrabiliarv capsules, 664 
Attollens aurern muscle, 100 
Attrahens aurem muscle, 1110 
Auditory artery, 581 
canal,cartilaginous portion, 570 
osseous portion, 570 
Auditory meatus, external, 29 
internal, 30 
nerve, 477, 581 
process, 30 
Auricle of ear, 567 
cartilage of, 568 
ligaments of, 568 
structure of, 568 
Auricle of heart, 630. 633 
appendix of, 631, 634 
left, 633 

openings in, 031, 634 
right, 630 
sinus of, 630, 634 
valves in, 631 

Auricular artery, posterior, 324 
anterior, 326 
fissure, 30 

lymphatic glands, 428 
nerve, of vagus, 498 
posterior from facial, 481 
surface of sacrum, 14 
veins, anterior, -103 
posterior, 494 

Auricularis mag mis nerve, 504 
Auriculo temporal nerve, 489 
Auriculo-ventriculnr groove of 
heart, 630 

opening, left, 631, 635 
right, 631, 632 
Axes of the pelvis, 84- 
Axilla, 347 
dissection of, 212 
Axillary artery, 349 
branches of, 361 
first portion of, 349 
peculiarities, 350 
surgical anatomy of, 351 
second portion of, 350 
third portion of, 350 
lymphatic glands, 430 
vein, 412 


Axis, 7 

cerebro spinal, 439 
cocliac, 367 
thyroid, 345 # 

Azygos articular artery, 392 
uvulae muscle, 214 
vein, left, 415 
right, 414 

Back, muscles of, first layer, 218 
second layer, 221 
third layer, 222 
fourth layer, 223 
fifth layer, 227 
Bartholine, duet of, 594 
Base of brain, 457 
of skull, external surface, 58 
internal surface, 55 
Basilar artery, 344 
process, 20 
suture, 54 
Basilic vein, 411 
median, 411 

Basio-glossus muscle, 210 
Bauliin, valve of, 610 
Beale’s researches on the liver, 
618 

Bend of elbow, 353 
Berzelius, his analysis of bone, l 
Biceps, muscle of arm, 251 
of leg, 288 
Bicipital groove, 93 
Bicuspid teeth, 585 
Biliary ducts, 620 
glands of, 621 
structure of, 621 
Biventer eervicis muscle, 226 
Bladder, surgical anatomy of 
717 

base of, 717 
false ligaments of. 667 
female, relations of, 684 
interior of, 667 
ligaments of, 666 
lymphatics of, 435 
nerves of, 668 

shape, position, relations, 665 
structure of, 667 
summit, body, base, and neck 
of, 666 

trigonum vesica* of, 667 
true ligaments of, 666 
uvula vesieffi of, 668 
vessels of. 668 

Blood, circulation of, in adult, 
630 

in foetus, 038 
Body of a tooth, 584 
of a vertebra, 5 

Bone, General Anatomy of: af¬ 
fected with rickets, ana¬ 
lysis of, 2 

animal constituent of, 1 
cancellous tissue of, 2 
chemical analysis of, 1 
compact tissue of, 2 
development of, 3 
diploe of, 3 

earthy constituent of. 1 
general properties of, I 
growth of, 4 










Bone, continued, 
inorganic constituent of, 1 
lymphatics of, It 
medullary canal of, 2 
membrane of, 3 
nerves of, 3 

organic constituent of, 1 
ossification of. I 
spongy tissue of, 2 
structure of the extremities, 2 
of the shaft, 2 
veins of, 3 
vessels of, 3 

Bonks or Bone, Descriptive 

Anatomy of ,[ 1 

ankle, 17* 
astragalus, 125 
atlas, 6 
axis, 7 

calcaneum, 122 
carpal, 102 
carpus, 102 
clavicle, 84 
coccyx, 16 
cranial, 10 

articulations of, 53 
cuboid, 121 

cuneiform of carpus, 103 
of tarsus, 127 
ear, 574 
ethmoid, 37 
facial, 19, 30 
femur, 111 
fibula, 120 
finger, 100 
flat, 3 
foot, 122 
forms of, 2 
frontal, 24 
hand, 102 
humerus, 01 
hyoid, <»7 
ilium, 7fi 
incus, 574 

inferior maxillary, 50 
turbinated, 40 
innominate, 70 
irregular, 3 
ischium, 70 
lachrymal, 44 
lesser lachrymal, 45 
lingual, 67 
long, 2 

magnum, 107 
malar, 45 
malleus, 574 
maxillary, interior, 50 
superior, 40 
metacarpus, 107 
metatarsal, 120 
mixed, 3 
nasal, 30 

navicular, of carpus, 103 
of tarsus, 127 
number of, 4 
occipital, 10 
orbicular, 574 
palate, 46 
parietal, 22 
patella, 110 
pelvic, 76 
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Bonks or Bone, continu'd, 
phalanges, of foot, 130 
of hand,100 
pisiform, 105 
pubic, 80 
radius, 100 
ribs, 71 

peculiar, 73 
sacrum, 12 

scaphoid of carpus, 103 
of tarsus, 127 
scapula, 86 
semilunar, 103 
sesamoid, 131 
short, 2 
sphenoid, 32 
sphenoidal spongy, 36 
spongy, 40 
stapes, 574 
sternum, 6* 
superior maxillary, 10 
tarsal, 122 
temporal, 27 
tibia, 116 
trapezium, 105 
trapezoid, 105 
triquetral, 30 
turbinated, superior, 38 
inferior, 40 
tympanic, 574 
ulna, 07 
unciform, 107 
ungual, 100 
vertebra dentata, 7 
prominent, 8 
vertebra?, cervical, 5 
dorsal, 8 
lumbaf, 10 
vomer, 50. 

Wormian, 30 
Bu.stock’s analysis of a rickety 
bone, 2 

Bowman, on structure of kidney, 
662 

Brachia of optic lobes, 460 
Brachial artery, 352 
branches of, 355 
peculiarities of, 354 
surgical anatomy ol, 35 1 
lymphatic glands, 430 
plexus, 506 

branches above clavicle, 507 
below clavicle, 508 
region, anterior, muscles of, 
250 

posterior, 260, 261 
Bracnialis anticus muscle, 252 
Brain, 450 
base of. 457 
dura mater of, 447 
interior of, 460 
lateral ventricles of, 463 
lobe of, anterior, 457 
middle, 457 
posterior, 457 

membranes of, dissection, 147 
subdivision into parts, 450 
under surface of, 457 
upper surface of, 455 
weight of, 450 
Breasts, 600 
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Brim of pelvis, 83 
Broad ligaments, formation of, 
600 

of uterus, 686 
Bronchi, right and left, 640 
structure of, in lobules of lung, 
656 

in lung, 656 

Bronchial arteries, 364, 657 
lymphatic glands, 438 
tubes. See Bronchi. 
veins, 415, 657 

Bronchus, mode of subdivision 
in lung, 656 
Brunner’s glands, 60S 
Bubonocele, 600 
Buccal arteries, 328 
glands, 583 
lymphatic glands, 428 
nerve, 489 
veins, 403 

Buccinator muscle, 108 
Bull), artery of, 380, 715 
of corpus cavernosum, 673 
of corpus spongiosum, 673 
olfactory, 176 
Bulbi vestibuli, 683 
Bulbous portion of urethra, 660 
Bulbs of the fornix, 45U 
Bursa* mucosa?, 131 
Bursal synovial membranes, 134 

Otecum, 609 

Calamus scriptorius, 452, 173 
Calcanean arteries, internal, 307 
Calcaneo astragaloid ligament, 
external, 180 
posterior, 180 

Calcaneo-euboid ligament, inter¬ 
nal, 181 
long, 181 
short, 181 
superior, 181 
Calcaneum, 122 
Calyces of kidney. 662 
Canal or Canals, accessory 
palatine, IT 
alimentary, 582 
anterior dentil, 41 
palatine, 58, 43 
for Arnold’s nerve, 30 
auditory, 570 
carotid, 30 

central of modiolus. 578 
for chorda tympani, 57 i 
of cochlea, 578 
crural, 704 
dental, inferior, 52 
posterior, 40 

ethmoidal, anterior, 26, 55 
posterior, 26, 56 
femoral, 704 
incisive, 43, 58 
infraorbital, 40 
inguinal, 606 

for Jacobson’s (tympanic) 
nerve, 30, 61 
lachrymal, 44 
malar, 45 
nasal, 44 
naso-palatine, 50 
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Can*a i. nr Caxai.s, continued. 
of Ntickj 681, 690 
palatine, anterior, 43 
posterior, 41 
of Petit, 563 
portal, til8 
pterygoid, 35 
pterygo-jmlatine, 34 
spermatic, 696 
of spinal coni, 447 
spiral, of cochlea, 578 
of modiolus, 578 
semicircular, 577 
for tensor tvmpani, 573 
vertebral, 18 
Vidian, 35 
of Wirsung, 622 
Canaliculi of eyelids, 567 
Canalis spiralis modioli, 579 
Cancellous tissue of bone, 2 
Canine eminence, 40 
fossa, 40 
teeth, 585 

of lower jaw, 585 
of upper jaw, 585 
Cant hi of eyelids, 564 
Capillaries, 308 
Capitula laryngis, 6 43 
Caput ccecum coli, 609 
gallinagitiis, 668 
Capstdar ligament of hip, 170 
of knee, 174 
of shoulder, 160 
of thumb, 168 
Capsule of Glisson, 617 
of the lens, 562 
in foetus, 562 

of Malpighian bodies of kid¬ 
ney, 662 

Capsules, suprarenal, 663 
Cardiac lymphatics, 438 
nerves. 536 
inferior, 536 
middle, 536 
superior, 536 

nerves from pneumogastric, 
4119 

plexus of nerves, deep, 53t> 
superficial, 537 
veins, 423 
anterior, 423 
great, 423 
posterior, 423 

Carotid artery, common, 315 
external, 319 
surgical anatomy. 319 
internal, 332 
cavernous portion, 334 
cerebral portion, 334 
cervical portion, 332 
petrous portion, 333 
surgical anatomy, 334 
left common, relations of. 

314 

peculiarities of, 317 
surgical anatomy of, 318 
canal, 30 
ganglion, 535 
plexus, 535 
triangle, inferior, 330 
superior, 330 


Carpal arteries, from radial, 359 
from ulnar, 363 
ligaments, 166 

Carpometacarpal articulations, 
168 

Carpus, 102 
articulations of. 166 
development of, 110 
Cartilage or Cartilages f 
ntral Anatomy oj] 1 
articular, 133 
arytenoid, 042 
of auricle, 568 
of bronchi, 656 
circumferential, 134 
costal, 75 
cricoid, 642 
cuneiform, 643 
of ear, 568 
ensiform, 70 
of epiglottis, 643 
fibro-, 133 
interarticular, 133 
interosseous, 134 
of larvnx, 641 
structure of, 643 
of the nose, 551 
of the pinna, 568 
of Santorini, 643 
semilunar of knee, 175 
of septum of nose, 551 
stratiform, 134 
tarsal, 564 
temporary, 3 
thyroid, 641 
of trachea, 650 
of Wrisberg, 643 
xiphoid, 70 
Cartilago triticea, 644 
Caruncula lacrymalis, 566 
mammillaris, 475 
Caruncuke myrtiformes, 683 
Cauda equina, 445, 524 
Cava inferior, 420 
peculiarities, 420 
superior, 414 

Cavernous body, artery of, 380 
groove, 33, 57 
nerves of penis, 541 
plexus, 535 
sinus, 408 

Cavities of reserve (teeth), 589 
Cavity, cotyloid, 81 
glenoid, 89 
of pelvis, 83 
sigmoid, 97 
Cells, ethmoidal, 38 
Cement of teeth, 588 
formation of, 590 
Centres of ossification, 4 
Centrum ovale majus, 461 
minus. 461 
Cephalic vein, 411 
Cerato-glossus muscles, 210 
Cerebellar arteries, anterior, 344 
inferior, 344 
superior, 344 
veins, 407 

Cerebelli incisura anterior, 470 
posterior, 470 
Cerebellum, 470 


CEREBELLl'M, COUtinUC ( J . 
corpus dentation of, 473 
hemispheres of, 170 
lamina; of, 472 
lobes of, 472 
lobulus centralis, 471 
median lobe of, 470 
peduncles of, 473 
structure of, 472 
under surface of, 471 
upper surface of, 470 
valley of, 471 
ventricle of, 473 
weight of, 470 
Cerebral arteries, 338 
anterior, 337 
middle, 338 
posterior, 344 
convolutions, 455 
lymphatics, 428 
veins, 406 
ventricles, 463 
Cerebro SPINAL AXIS, 439 
fluid, 444, 449 
nerves, 410 

Cerebrum, base of, 457 
commissures of, 468 
convolutions of, 455 
crura of, 460 
fibres of, 469 
fissure of Sylvius, 459 
longitudinal, 455 
general arrangement of its 
parts, 460 
gray matter of, 455 
hemispheres of, 453 
interior of, 460 
labia of, 461 
lobes of, 457 
peduncles of, 460 
structure of, 469 
sulci, 455, 456 
superior ganglia of, 463, 467 
under surface, 457 
upper surface, 455 
ventricles of, 463 
Cervical artery, ascending, 345 
superficial, 346 
ganglion, inferior, 535 
middle, 535 
superior, 534 

lymphatic glands, deep, 429 
superficial, 429 
nerves, 502 

anterior branches of, 502 
posterior branches of, 505 
roots of, 502 
plexus, 503 

deep branches of, 504 
posterior, 506 
superficial bram lies of, 503 
veins, transverse, 404 
vertebrae, 5 

Cervicalis ascendens muscle, 225 
Cervico-facial nerve, 483 
Cervix uteri, 686 
Chambers of the eye, 561, 562 
Cheek ligaments, 1 15 
Cheek, muscles of, 197 
Cheeks, 583 
structure of, 583 
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Chemical analysis of bone, 1 
of cerebro spinal fluid, 449 
dentine or ivory, 587 
enamel 588 

of nervous substance, 439 
synovia, 135 
thymus, 059 
thyroid, 058 

Chest, muscles of front of, 242 
muscles of side of, 2 40 
Chiasma,oroptie commissure,4 76 
Chondro-glossus muscle, 210 
Chorda tympani nerve, 481, 570 
Chord* tend ine* of right ventri¬ 
cle, 633 
of left, 635 
vocales, 645 
Willisii, 408 

Choroid arteries, anterior, 338 
posterior, 344 
coat of eye, 557 
structure of, 557 
plexus of lateral ventricle, 464 
of fourth ventricle, 474 
of third ventricle, 467 
vein of brain, 407 
Chyli receptaculum, 427 
Cilia or eyelashes, 565 
Ciliary arteries, 336 
anterior, 336, 564 
long, 336, 563 
short, 336, 563 
ganglion, 491 
ligament, 559 
muscle, 559 
nerves, long, 487 
short, 491 

processes of e ve. 558 
structure of, 558 
Circle of Willis, 344 
Circular sinus, 409 
Circulation of blood in adult, 630 
in foetus, 639 
Circulus tonsillaris, 496 
Circumduction, 138 
Circumferential fibro-cartilnge, 
134 

Circumflex artery of arm, ante¬ 
rior, 352 
posterior, 352 
of thigh, external, 388 
internal, 388 
iliac artery, 384. 692 
superficial, 387 
iliac vein, 419 
superficial, 417 
nerve. 509 

Cireumflexus palati muscle, 214 
Clavicle, 84 

acromial end, fracture of, -6*‘ 
articulations ol, 86 
attachment of muscles to, 86 
development of, 86 
fracture of, 268 
peculiarities of, 86 
sternal end, fracture ol, 269 
structure ol, 86 
Clavicular nerves, 504 
Clinoid processes, anterior, 32, o < 
middle, 32 
posterior, 33, 5< 


Clitoris, 683 
IV*num of, 683 
lymphatics of, 435 
muscles of, 714 
prepuce of, 683 
structure of, 683 
Coccygeal artery, 381 
nerves, 525 

anterior branch of, 525 
posterior branch of, 525 
Coecygeus muscle, 716 
Coccyx, 16 

articulation of, 17 
attachment of muscles to, 17 
cornua of, 16 
development of, 17 
Cochlea, 578 
arteries of, 581 
central axis of, 578 
cupola of, 578 
denticulate lamina of, 579 
hamular process of, 579 
infundibulum of, 578 
lamina spiralis of, 579 
membranous zone of, 579 
nerves of, 581 
osseous zone of, 579 
scala tympani of, 579 
scala vestibuli of. 579 
seal* of, 579 
spiral canal of, 578 
veins of, 581 
Cochlear artery, 58i 
nerve, 581 

Cochlearis muscle, 579 
Cocliac axis, 367 
plexus, 539 

Coliea dextra artery, 371 
media, 371 
sinistra, 372 
Colies's fracture, 272 
Colliculus bulbi u ret hr®, 673 
Colon, 611 

Columella cochlea.*, 578 
Column* carne* of left ventri¬ 
cle, 635 

of right ventricle, 633 
papillares, 633, 635 
Columns of abdominal ring, 694 
of medulla oblongata, 451 
of rectum, 613 
of spinal cord, 446 
of vagina. 685 

Columnar layer of retina, 560 

Comes nerviischiadici artery,381 

phrenici artery, 347 
Commissura simplex of cere¬ 
bellum, 471 

Commissure of flocculus, 4<2 
optic, 476 
Commissures, 439 

of brain, anterior, 468 
middle or soft, 468 
posterior, 468 
of spinal cord, gray, 446 
white, 445 . 

Commuuicaus noni nerve, 50o 
Communicating artery ol brain, 
anterior, 338 
posterior, 338 
Compact tissue ot bone, 2 


| Com plexus muscle, 226 
Compressor narium minor, 195 
nasi, 195 

sacculi laryngis, 647 
urethr*, 715 
Conarium, 468 
Concha, 568 

Condyles of bones. See Bones . 
Condyloid foramina, 20 
loss*, 20 
process, 53 
veins, posterior, 408 
Congenital hernia, 699 
Conglobate glands, 426 
Coni vasculosi, 678 
Conjoined tendon of internal 
oblique and transversal is, 
232, 696 

Conjunctiva, 566 
Conoid ligament, 158 
Constrictor inferior muscle, 211 
medius, 212 
superior, 212 
isthmi Ittucium, 210 
urethrae, 715 
Conus arteriosus, 632 
Convolution of corpus callosum, 
457 

of longitudinal fissure, 457 
supraorbital, 457 
Convolutions of cerebrum, struc¬ 
ture of, 455 

cortical substance of, 455 
white matter of, 455 
Coruco-acromial ligament, 159 
brachial is muscle, 251 
clavicular ligament. 158 
humeral ligament, 160 
Coracoid ligament, 160 
process, 90 

fracture of, 269 
Cord, spermatic, 676 
Cordiform tendon, 240 
Corium of skin, 513 
Cornea, 555 

arteries and nerves of, 556 
elastic lam in* of, 555 
proper Substance of, 555 
structure of, 555 
I Cornicula laryngis, 643 
I Cornu Ammonis, 465 
' Cornua of the coccyx, 16 
of hyoid bone, 68 
of the sacrum, 13 
of thyroid cartilage, 642 
Corona glandis, 672 
Coronal suture, 54 
Coronary arteries of lip, 323 
of heart, left, 313 
right, 313 
peculiarities, 313 
ligaments of liver, 614 
plexus, anterior, 537 
posterior, 537 
sinus, 423 

opening of, 631 
valve, 632 

Coronoid depression, 94 
process, 53 

fracture of, 271 
of ulna, 97 













728 


INDEX. 


Corpora albieantia, 459 
A rami i, 633, 635 
cavernosa clitoridis, 683 
penis, 673 
crura of, 673 
structure of, 673 
geniculata, 461) 
mammillaria, 459 
olivaria, 452 
pyramidalia, 451 
quadrigemina, 469 
restiformia, 452 
striata, 463 
veins of, 407 

Corpus callosum, 458, 461 
convolution of, 457 
genu of, 462 
peduncles of, 458 
ventricle of, 461 
colliculi bulbi, 673 
structure of, 674 
dental mn of cerebellum, 473 
of olivary body, 453 
firnbriatum, 464, 465 
Highmorianum, 677 
luteum, 689 
structure of, 689 
spongiosum, 673 
arteries of, 674 

Corpuscles, Malpighian, of kid¬ 
ney, 662 
of spleen, 625 

Corru gator supercilii muscle, 191 
Cortical substance of brain, 439 
of cerebral convolutions, 455 
of kidney, 060 
of suprarenal capsules, 664 
Costal cartilages, 75 
Costo-clavicular iigaments, 157 
coracoid fascia, 244 
sternal articulation, 150 
transverse articulation, 148 
vertebral ligaments, 147 
xiphoid ligaments, 151 
Cotyloid cavity, 81 
ligament, 171 
notch, 81 

Coverings of direct inguinal her¬ 
nia, 699 

of femoral hernia, 707 
of oblique hernia, 698 
of testis, tunica albuginea, 677 
tunica vaginalis, t»77 
tunica vasculosa, 677 
Cowper s glands, 072, 715 
Cranial bones, 19 
articulations of, 53 
Cranial Nerves, 475 
classification of, 475 
first pair, 475 
second, 476 
third, 477 
Iburth, 478 
fifth, 485 
sixth, 479 

seventh, soft portion, 177 
hard portion, 4?>U 
eighth, glosso pharyngeal, 494 
vagus, 497 
spinal accessory, 496 
ninth, 483 


43 


Cranial sutures, 53 
Cremaster muscle, 695 
formation of, 696 
Cremasteric artery, 676 
fascia, 675 
Crest, frontal, 25 
of ilium, 78 
nasal, 40 
occipital, 20 
internal, 58 
of pubes, 80 
of tibia, 118 
turbinated, of palate, 47 
of superior maxillary, 4 
Cribriform fascia, 702 
plate of ethmoid, 37 
C-rico arytsenoideus lateralis mus¬ 
cle, 646 

posticus muscle, 646 
Crico-thyroid artery, 320 
membrane, 644 
muscle, 646 
Cricoid cartilage, 642 
Crista galli, 37 
ilii, 78 
pubis. 80 
Crown of a tooth, 584 
Crucial ligaments of knee, 171, 
175 

Crura cerebri, 460 
structure of, 460 
cerebelli, 473 
of clitoris, 683 
of corpora cavernosa, 673 
of diaphragm, 239 
of fornix, 466 
Cruiseus muscle, 280 
Crural arch, 694, 703 
deep, 705 
canal, 704 
nerve, anterior, 522 
ring, 706 
sheath, 704 

Crusta petrosa of t^eth, 588 
Crypts of Lieberkuhu, 608 
Crystalline lens, 562 
Cuboid bone, 124 
Cuneiform bone, hand, 103 
foot, external, 128 
interna], 127 
middle, 128 
cartilages, 643 
Cupola of cochlea, 578 
Curling, on the development of 
the testes, 681 
Curvatures of the spine, 17 
Cuspidate teeth, 585 
Cutaneous branches of musculo- 
spiral nerve, 515 
of ulnar nerve, 513 
nerve of arm, external, 509 
internal, 5 ■ 0 
lesser internal, 510 
of buttock and thigh, 528 
of inguinal region, 692 
of ischio rectal region, 710 
from obturator, 522 
from peroneal, 530 
of plantar nerve. 529 
oi thigh, external, 520 
of thigh, internal, 523 


Cutaneous Nerve, continued 
of thigh, middle, 522 
of thorax, lateral, 517 
Cuticle, 543 
Cutis vera, 542 
Cystic artery, 369 
duct, 620 
valve of. 620 
plexus of nerves, 539 
veins, 423 


Dartos, 675 

Decussation of optic nerves, 476 
of pyramids, 451 
Deciduous teeth, 584 
Deep crural arch, 705 
palmar arch, 358 
perineal fascia, 715 
Deltoid aponeurosis, 247 
muscle, 247 
Dens sapientise, 586 
Dental artery, inferior, 328 
canal, anterior, 41 
inferior, 52 
posterior, 40 
follicles, 589 
groove, 589 
nerves, anterior, 488 
inferior, 490 
posterior, 488 
pulps, 590 
sacs, 589 

structure of, 590 
tubull, 587 
vein, inferior. 103 
Denticulate lamina of cochlea 
579 

Dentine, 587 

chemical composition of, 587 
formation of, 590 
Depressions for Pacchionian 
bodies, 55 

Depressor ala? nasi, 195 
anguli oris, 197 
epiglottidis muscle, 647 
labii inferioris, 197 
Derma, or true skin, 542 
Descending aorta, 363 
colon, 611 

Descendens noni nerve, 484 
Descent of testicle, 680 
Development of atlas, 12 
axis, 12 
bone, 3 
carpus, 110 
clavicle, 86 
coccyx, 17 
ethmoid, 38 
femur, 115 
fibula, 122 
foot, 130 
frontal bone, 27 
hand, 110 
humerus, 95 
hyoid bone, 68 
inferior turbinated bone, 50 
lachrymal bone, 45 
lower jaw, 53 
lumbar vertebras, 12 
malar bone, 46 
metacarpus, 110 
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Devki.ukment, continued . 
metatarsus, 131 
nasal bone, 40 
occipital bone, 22 
os innominatum, 82 
palate bone, 40 
parietal bone, 24 
patella, 116 
permanent teeth, 580 
phalanges of hand, 110 
of foot, 131 
radius, 102 
ribs, 75 
sacrum, 15 
scapula, 01 
seventh cervical, 12 
sphenoid, 36 
sternum, 70 

superior maxillary bone, 44 

tarsus, 150 

temporary teeth, 588 

temporal boue, 51 

tibia, 120 

ulna, 100 

vertebra', 11 

vomer, 50 

Diameters df pelvis, 83 
Diaphragm, 238 
lymphatics of, 438 
Diaphysis, 4 
Diarthrosis, 13G 
rota tori us, 136 
Digastric muscle, 207 
fossa, 29 

nerve, from facial, 481 
Digestion, organs of, 582 
Digital arteries from plantar, 398 
ulnar, 363, 398 
cavity of lateral ventricle, 463 
fossa, 112 

nerves from median, 511 
from ulnar, 514 
Dilator naris anterior, 195 
posterior, 195 
Diplo'e, 3 
veins of, 405 

Direct inguinal hernia. 699 
comparative frequency of, 700 
course of, 699 
coverings of, 699 
diagnosis of, 700 
incomplete, 790 

Dissection of abdominal mus¬ 
cles, 229 

arch of aorta, 309 
arm, 23U 

auricular region, 190 
axilla, 242 
back, 218 

epicranial region, 188 
eye, 556 

femoral hernia, 700 
face, 191 
foot, 298 
forearm, 253 
gluteal region, 283 
hand, 263 
head, 188 

heart, left auricle, 634 
left ventricle, 635 
right auricle, 631 


Dissection ok Heart, continued 
right ventricle, 632 
hernia, 692, 700 
inferior maxillary region, 196 
infrahyoid region, 205 
inguinal hernia, 692 
ischio-rectal region, 709 
lingual region, 209 
leg, 289 
neck, 202 
orbital region, 192 
palatal region, 213 
palm of hand, 263 
palpebral region, 191 
pancreas, 621 

pectoral region and axilla, 212 
perinaeuro, 709 
pharynx, 211 
pterygoid muscles, 200 
radial region, 258 
sole of toot, 298 
spinal eoid and membranes, 
442 

suprahyoid region, 207 
temporal muscle, 199 
thigh, back of, 288 
front of, 276 
internal region of, 281 
Dorsal artery of penis, 380 
nerves, 516 

anterior branches of, 516 
peculiar, 517 

posterior branches of, 516 
roots of, 516 
vertebra;, 8 
peculiar, 9 

Dorsales pollicis arteries, 359 
Dorsalis hallucis artery, 395 
indicis, 359 
lingua;, 321 
pedis, 394 

branches of, 394 
peculiarities of, 394 
surgical anatomy of, 394 
Dorsum of scapula, 86 
Duct or Ducts, of Bartholine, 
594 

biliary, 620 

of Cowper’s glands, 672 
cystic, 620 
ejaculatory, 680 
galactophorous, 691 
hepatic, 620 
of kidney, 662 
lactiferous, 690 
of liver, 618 
lymphatic, right, 428 
nasal, 567 
of pancreas, 622 
parotid, 593 
Steno’s, 593 
thoracic, 426 
Whartonian, 594 
Ductless glands, 657, 658, 663 
Ductus arteriosus, 638 

how obliterated in foetus, 610 
communis choledoehus, 620 
pancreaticus minor, 622 
Kiviniani, 594 
venosns, 639 

how obliterated, 640 


Duodenal glands, 608 
Duodenum, 606 
vessels and nerves of, 607 
Dura mater of brain, 4 17 
arteries of, 448 
nerves of, 448 
processes of, 448 
structure of, 448 
veins of, 448 
of cord, 443 

peculiarities of, 443 

Ear, 567 

arteries of, 321, 325 
auditory canal, 570 
auricle of, 567 
cochlea, 578 
external, 567 
internal, 576 
labyrinth, 576 
membranous, 580 
middle, 571 
muscles of, 190 
ossicuta of, 574 
pinna, 567 

semicircular canals, 577 
tympanum, 571 
vestibule, 676 

Earthy constituent of bone. 1 
I Ecker on suprarenal capsules,664 
Eighth pair of nerves, 494 
Ejaculatory ducts, 680 
structure of. 680 
Elbow, bend of, 354 
joint, 161 

vessels and nerves of, 162, 163 
Eminence of aquaeductus Ful- 
lopii, 572 
canine, 40 
frontal, 25 
iliopectineal, 80 
jugular, 20 
nasal, 27 
parietal, 22 

Eminentia articularis, 27 
collateralis, 463, 465 
Enamel of teeth, 588 

chemical composition of, 5s8 
formation of, 590 
membrane, 590 
organ, 590 
rods, 588 
Enarthrosis, 136 
Endocardium, 635 
Endolymph, 581 
Ensiform appendix, 68, 70 
Epidermis, 543 

development of, 544 
growth of, 544 
structure of, 544 
Epididymis, 676 
Epigastric artery, 383 
peculiarities of, 384 
relation to femoral ring, 705 
to internal ring, 698 
superficial. 387, 692 
superior, 337 
plexus, 538 
region, 598 
vein, 419 

superficial, 417 
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Epiglottis, 643 
Epiphyses, separation of. 4 
Epithelium. See Various Or¬ 
gans, 

Erectile tissue, its structure, 674 
of penis, 674 
of vulva, 683 
Erector clitoridis, 713 
penis, 713 
spina?, 223 

Eruption of the teeth. 590 
Ft h mo-sphenoidal suture, 55 
Ethmoid bone, 37 
articulations of, 39 
cribriform plate of, 37 
development of, 38 
lateral masses of, 38 
perpendicular plate of, 37 
os planum of, 38 
unciform process of, 37 
Ethmoidal artery, 336 
canal, anterior, 26, 55 
posterior, 26, 56 
cells, 38 
notch, 26 

process of inferior turbinated, 
49 

spine, 32, 56 

Ethmoido-froutal suture, 55 
Eustachian tube, 573 

tympanic orifice of, 573 
valve, 631 

in foetal heart, 637 
External abdominal ring,230,694 
annular ligament, 298 
inguinal hernia, 698 
orbitar foramina, 35 
pterygoid plate, 35 
Extensor brevis digitorum mus¬ 
cle, 299 

carpi radialis brevior, 259 
longior, 258 
carpi uluaris, 260 
communis digitorum (hand), 
260 

indicts, 262 

longus digitorum (foot), 291 
minimi digiti, 260 
ossis metacarpi pollicis, 261 
primi internodii pollicis, 261 
proprius pollicis, 291 
secundi interuodii pollicis, 262 
Eye, 553 

appendages of, 564 
chambers of, 561, 562 
ciliary ligament, 559 
muscle, 559 
processes of, 558 
humors of, 554, 561 
aqueous, 561 
crystalline lens, 562 
vitreous, 562 

membrana pupillaris, 559 
membranes of eye, 551 
choroid, 557 
conjunctiva, 566 
cornea, 555 
hyaloid, 562 
iris, 558 
Jacob’s, 560 
retina, 559 


Eye, continued, 
sclerotic, 554 
pupil of, 558 
tunics of, 554 
uvea of, 559 
vessels of globe of, 563 
Eyeball, muscles of, 192 
nerves of, 564 
veins of, 564 
Eyebrows, 564 
Eyelashes, 565 
Eyelids, 564 
cartilages of, 564 
Meibomian glands of, 565 
muscles of, 191 
structure of, 564 
tarsal ligament of, 565 
Eye teeth, 585 

Face, arteries of, 323 
bones of, 39, 62 
lymphatics of, 428 
muscles of, 196 
nerves of, 482 
veins of, 403 
Facial artery, 321 
transverse, 326 
bones, 19, 39 
nerve, 480 
branches of, 481 
communications of, 480 
course of, in temporal bone, 
480 
vein, 402 

Falciform process of fascia lata. 
703 

Fallopian tubes, 688 
fimbriated extremity of, 688 
lymphatics of, 436 
nerves of, 690 
structure of, 688 
vessels of, 690 
False corpora lutea, 689 
ligaments of bladder, 667 
pelvis, 82 
ribs, 72 

vertebra?, 5, 12 
Falx cerebelli, 449 
cerebri, 448 ✓ 

Fangs of teeth, 584 
Fascia or Fasciae, 185, 186 
anal, 720 

aponeurotic, its structure, 187 
of arm, 250 
cervical, deep, 203 
superficial, 202 
costo-coracoid, 244 
cremasteric, 675, 696 
cribriform, 702 
deep, 187 
dentata, 465 
dorsal, of foot, 299 
fibro-areolar, its structure, 186 
of foot, 297 
of forearm. 253 
of hand, 263 
iliac, 274 

infundibuliform, 697 
intercolumnar, 230, 694, 695 
intercostal, 237 
intermuscular, of arm, 251 


Fascia or Fasciae, continued, 
of foot, 298 
of thigh, 277 
ischio rectal, 710, 720 
lata, 277, 702 

falciform, process of, 703 
iliac portion, 702 
pubic portion, 703 
of leg, 289 
lumborum, 233 
of mamma, 242 
of neck, 202 
obturator, 720 
palmar, 264 
pelvic, 719 
perineal, deep, 715 
superficial, 711 
plantar, 298 
propria, 675 
recto-vesical, 720 
spermatic, 694 
superficial, 186 
of epicranial region, 1^8 
of inguinal region, 692 
of ischio rectal region, 710 
perineal, 711 
of thigh, 276 

of upper extremity, 242,246 
temporal, 199 
of thorax, 236, 242 
tnuisversalis, 696 
of trunk, 217 
Fasciculi graciles, 452 
teretes, 453, 470 
Fasciculis unciform is, 459 
Fauces, isthmus of, 592 
Female Organs of Genera¬ 
tion, bulhi vestihuli, 684 
caruncula? myrtiformes, 683 
clitoris, 683 
fossa navieularis, 683 
framulum pudendi, 683 
glands of Bartholine, 683 
hymen, 683 
labia majora, 683 
minora, 683 
nymph®, 683 
pra?pntiuui clitoridis, 683 
uterus, 686 
vagina, 685 
vestibule, 683 
Femoral arch, 703 
deep, 705 
artery, 384 
branches of, 387 
peculiarities of, 386 
surgical anatomy of, 386 
artery, deep, 387 
canal, variation in size of, 
according to position ot 
limb, 707 

hernia, complete, 707 
coverings of, 707 
cutaneous vessels and 
nerves of, 700 
descent of, 707 
dissection of, 700 
incomplete, 707 
seat of stricture, 708 
superficial fascia, 700 
surgical anatomy of, 700 
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Femoral Hernia, continued . 

varieties of, 707 
ligament (lley’s), 703 
region, anterior, muscles of, 
270 

internal, 281 

posterior, 288 
ring, 705 

position of surrounding 
parts, 705 
sheath, 704 
vein, 418 

relation to femoral ring, 
705 9 

Femur, 111 

articulations of, 115 
attachment of muscles to, 115 
development of, 115 
fracture of, above condyles, 
305 

below trochanters, 304 
neck, fracture of, 304 
Fenestra ovalis, 571 
rotunda, 572 

Ferrein, pyramids of, 602 
tubes of, 662 
Fibrte arciformes, 452 
transversai, 473 
Fibrin of muscle, 185 
Fibro-cartilage, 133 
circumferential, 134 
iuterarticular, 133 
interosseous, 134 
stratiform, 134 

Fibro-cartilages, acrotnio-clavi- 

cular, 159 
intervertebral, 139 
of knee, 175 
of lower jaw, 146 
pubic, 156 
radio-ulnar, 164 
sacrococcygeal, 155 
sterno-clavicular. 157 
Fibula, 120 
articulations of, 122 
attachment of muscles to, 122 
development of, 122 
fracture of, with dislocation 
of the tibia, 306 
Fibular region, muscles of, 206 
Fibrous rings of heart, 636 
Fifth nerve, 485 
ventricle of brain, 465 
Fimbriae of Fallopian tube, 688 
Fissura palpebrarum, 564 
Fissure, auricular, 30 
of cerebellum, horizontal, 472 
of ductus venosus, 615 
for gall-bladder, 616 
Ulaserian, 28, 571 
of liver, 615 

longitudinal, of cerebrum, 455, 
457 

of liver, 615 
of lung, 655 
maxillary, 41 
of medulla oblongata, 451 
portal, 615 

ptery go-m axi 11 ary, 6 2 

spheno maxillary, 62 

sphenoidal, 35, 57 


Fissure, continued . 
of spinal coni, anterior lateral, 
445 

median, 445 
posterior lateral, 415 
median, 445 
of Sylvius, 459 
transverse, of cerebrum, 465 
of liver, 615 
umbilical, 615 
for vena cava, 616 
Flat bones, 3 

Flexor accessorius muscle, 301 
brevis digitorum, 300 
brevis minimi digiti (hand), 
266 

(foot), 302 

brevis pollicis (hand), 265 
(foot), 302 
carpi radialis, 255 
ulnaris, 255 
longus digitorum, 205 
lougus pollicis (hand), 257 
(foot), 294 

ossis metacarpi pollicis, 264 
profundus digitorum, 256 
suhlimis digitorum, 255 
Floating ribs, 72 
Flocculus, 472 
Foetus, circulation in, 639 
Eustachian valve in, 637 
foramen ovale iu, 637 
liver of, distribution of its ves¬ 
sels, 639 
ovaries in, 690 
relics in heart of, 632 
vascular system in, peculiari¬ 
ties of, 637 

Folds, aryteno epiglottidean, 644 
recto-uterine, 600 
recto-vesical, 600 
vc$ico-uterine, 600 
Follicle of hair, 5 15 
Follicles, sebaceous, 546 
Follicular stage of development 
of teeth, 589 
Fontanelle, anterior, 24 
posterior, 21, 24 
Foul, bones of, 122 

development of, 130 
dorsal region, muscles of, 299 
fascia of, 297 
nerves of, 529, 530 
plantar region, muscles of, 299 
vessels of, 394, 398 
Foramen, caecum, 25, 55 
of frontal bone, 25 
of medulla oblongata, 451 
of tongue, 547 
carotid, 30 
condyloid, 20 
dental, inferior, 52 
incisive, 58 
infraorbital, 40 
intervertebral, 18 
lacerum anterius, 35, 57 
medium, 57 
posterius, 58 
magnum, 20, 58 
mastoid, 29 
mental, 51 
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Foramen, continued . 
of Monro, 466 
obturator, 81 
optic, 32, 35 
ovale of heart, 637 
of sphenoid, 34, 57 
palatine, anterior, 43 
posterior, 47 
parietal, 23 
pterygoid, 60 
pterygo-palatine, 60 
roLuudum, 34, 57 
sacro sciatic, great, 80 
small, 80 

of Soemmerring, 560 
spheno palatine, 49 
spinosum, 34, 57 
sternal, 70 
stylo-mastoid, 30 
supraorbital, 25 
thyroid, 81 
vertebral, 5 
Vesalii, 34, 57 
of Winslow, 600 
Foramina of diaphragm, 240 
external orbitar, 35 
malar, 46 
olfactory, 37 
sacral, 12 
Thebesii, 631 
Forearm, hones of, 97 
fascia of, 253 
muscles of, 253 
nerves of, 511 
vessels, 357 
Fore skin, 672 
Form of hones, 2 
Fornix. 466 
bulbs of, 459 
crura of, 466 
Fossa of antihelix, 568 
canine, 40 
condyloid, 20 
cystidis fellea*, 616 
digastric, 29 
digital, 122 
glenoid, 28 
of helix, 568 
iliac, 78 
infraspinous, 86 
incisive, 40, 51 
innominata, 568 
ischio-rectal, 709 
jugular, 61 
lachrymal, 26 
myrtiform, 40 
navicular of urethra, 669 
of vulva, 683 
occipital, inferior, 58 
ovalis, 632 

palatine, anterior, 43, 58 
pituitary, 32, 57 
pterygoid of sphenoid, 35 
of lower jaw, 53 
scaphoid, 35 
scaphoidea« 568 
spheno maxillary, 62 
of skull, anterior, 55 
middle, 57 
posterior, 57 
subscapular, 86 
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Foss a , contimted . 
sublingual, 51 
submaxillarv, 52 
supraspinous, 86 
temporal, 61 
trochanteric, 112 
zygomatic, 62 
Fossae, nasal, 65, 552 
Fourchette, 684 
Fourth nerve, 478 
ventricle, 47.4 

Fovea centralis retinae, 560 
hemispheric, 577 
semielliptica, 577 
Fracture of acroiniou process, 
269 

clavicle, centre of, 268 
acromial end of, 269 
sternal end of, 269 
coracoid process, 269 
coronoid process of ulna, 271 
femur above condyles, 405 
below trochanters, 404 
neck of, 404 

fibula, with dislocation of tibia, 
306 

humerus, anatomical neck, 
269 

shaft of, 270 
surgical neck, 269 
olecranon process, 271 
patella, 305 
radius, 271 

lower end of, 272 
neck oft 271 
shaft of, 272 
and ulna, 272 
tibia, shaft of, 305 
ulna, shaft of, 272 
Fraena of ileo-ccecal valve, 610 
Framulum cerebri, 469 
pudemli, 683 
of Vieussens’ valve, 469 
Framuni clitoridis, 683 

labii superiors et inferioris, 
582 

pneputii, 672 
Frontal artery, 336 
bone, 24 

articulations of, 27 
attachment of muscles to, 27 
development of, 27 
structure of, 27 
crest, 25 
emiuence, 25 
nerve, 486 
process of malar, 45 
sinuses, 26 
suture, 27, 55 
vein, 403 

Fronto malar suture, 65 
Fronto-sphenoidal suture, 55 
Fundus of uterus, 686 
Funiculi of nerve, 440 
Funiculus, 440 

Furrow, aurieulo-ventricular,630 
interventricular, 630 
Furrowed band of cerebellum. 

471 

Galactophorous ducts, 691 


Gall bladder, 619 
fissure for, 616 
structure of, 620 
valve of, 620 

Ganglia, General Anatomy and 
Structure oJ\ 440 
cardiac, 537 
cephalic, 491 
of fifth nerve, 491 
lumbar, 540 
lymphatic, 426 
mesenteric, 549 
renal, 538 
sacral, 540 

semilunar of abdomen, 538 
solar, 548 

of spinal nerves, 501 
of sympathetic nerve, 542 
branches from, 532 
thoracic, 537 
Ganglion, Arnold’s, 593 
of Anderseh, 496 
cardiac, 537 
carotid, 545 
cervical inferior, 545 
middle, 535 
superior, 541 
ciliary, 491 

on circumflex nerve, 509 
diaphragmatic, 528 
on facial nerve, 480 
Gasserian, 485 
glosso-pharyngeal. 496 
impar, 540 
inferior cervical, 635 
intercarotid, 544 
on interosseous nerve, 515 
jugular, 496, 497, 498 
lenticular, 491 
lingual, 544 
Meckel’s, 491 
middle cervical, 545 , 

ophthalmic, 491 
otic, 494 
petrous, 496 
pharyngeal, 534 
pneuraogastric, 497, 498 
of portio dura, 480 
of kibes, 532 
of root of vagus, 498 
semilunar, 485 
spheno palatine, 491 
submaxillarv, 494 
superior cervical, 534 
suprarenal, 548 
temporal, 534 
thyroid, 535 
of trunk of vagus, 498 
of Wrisberg, 547 

Ganglionic branch of nasal nerve, 
486 

Gasserian ganglion, 485 

Gastric arteries (vasa brevia),370 
artery, 367 
follicles, 605 
nerves from vagus, 500 
plexus, 549 
vein, 422 

Gastro-colic omentum, 601 
duodenal artery, 468 
plexus, 549 


Gastroepiploic plexus, 539 
vein, left, 422 

epiploica dextra artery, 369 
sinistra, 370 

hepatic omentum, 599, 601 
phrenic ligament, 604 
splenic omentum, 601 
Gastrocnemius muscle, 292 
Gemellus inferior muscle, 287 
superior, 287 

Generative Okg a ns, female, 682 
male, 671 

Genial tubercles, 51 
Genio hvo glossus muscle, 209 
hyoid muscle, 208 
Genito-crural nerve, 520 
Genu of corpus callosum, 462 
Gimbcrnat's ligament, 230, 695 
704 

Ginglyinus, 136 
Gladiolus, 68, 70 
Gland or Glands. 
accessory of parotid, 593 
aggregate. 608 
agminate, 608 
arytenoid, 648 
of Bartholine, 683 
of biliary ducts, 621 
Brunner’s, 608 
buccal, 583 
ceruminous, 571 
Cowper’s, 672, 715 
duodenal, 608 
ductless, 623, 657, 663 
epiglottic, 648 
gastric, 605 
of Havers, 144 
kidney, 660 
labial, 582 
lachrymal, 567 
of larynx, 648 
lingual, 549 
of Little, 669 
liver, 613 
lymphatic, 426 
mammary, 690 
Meibomian, 565 
molar, 583 

mucilaginous of Havers, 134 

oesophageal, 597 

of Pacchioni, 448 

palatal, 591 

pancreas, 621 

parotid, 592 

peptic, 605 

Fever’s, 608 

pharyngeal, 595 

pineal, 468 

pituitary, 459 

prostrate, 671 

salivary, 592 

sebaceous, 546 

solitary, 608 

sublingual, 594 

submaxillarv, 594 

sudoriferous", 546 

suprarenal, 664 

thvmus, 658 

thyroid, 657 

tracheal, 650 

of Tyson, 672 
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Gland or Glands, co dinned. 
uterine, 687 
of vulva, 683 
Glands, Ductless, 623 
spleen, 623 
.suprarenal, 663 
thymus, 658 
thyroid, 657 

Glands, Lymphatic, General 
Anatomy of\ 126 
axillary, 430 
bronchial, 438 
cervical, 420 
conglobate, 426 
iliac, 434 
inguinal, 432 
intercostal, 437 
lumbar, 435 
mediastinal, 437 
mesenteric, 437 
cesophageal, 438 
popliteal, 433 
sacral, 435 
thoracic, 437 
GlanduUe odorifene, 672 
Pacchioni, 448 
Tysonii, 672 
Gians penis, 672 
clitoridis, 683 
Glaserian fissure, 28, 571 
Glenoid cavity, 89 
fossa, 28 
ligament, 160 
Gliding movement, 138 
Glisson’s capsule, 601, 617 
Globus major of epididymis, 676 
minor, 676 

Glosso-epiglottidean ligaments, 
643 

Glosso-pharyngeal nerve, 494 
Glottis, 644 
rima of, 645 

Glutteus maximus muscle, 2S3 
medius, 284 
minimus, 285 
Gluteal artery, 382 
inferior, 381 
lymphatic glands, 433 
nerve, inferior, 526 
superior, 525 

region, lymphatics of, 435 
muscles of, 283 
veins, 419 
Gompliosis, 136 
Graafian vesicles, 689 

roembrana granulosa of, 689 
ovicapsule of, 689 
structure of, 083 
Gracilis muscle, 281 
Granular layer of retina, 560 
Granular lids, 566 
Great omentum, 600, 691 
cavity of, 600 
sciatic nerve, 528 
Greater wings of sphenoid, 34 
Gray matter of cerebellum. 473 
of cerebrum, 439 

chemical analysis of, 439 
of fourth ventricle, 474 
of medulla oblongata. 45 4 
of spinal cord, 4 40 


Gray Matter, continued. 

of third ventricle, 468 
Groin, cribriform fascia of, 702 
cutaneous vessels and nerves 
of, 700 
region of, 700 
superficial fascia of, 700 
surgical anatomy of, 700 
Groove, auricula- ventricular, 630 
bicipital, 93 
cavernous, 33, 57 
dental, 589 
infraorbital, 41 
lachrymal, 43 
mylo-hyoid, 52 
nasal, 40 
occipital, 29 
optic, 32, 57 
subclavian. 85 
Grooves in the radius, 102 
ventricular, 630 
Growth of bone, 4 
1 Gubernaculum testis, 681 
Gums, 583 
Gustatory nerve, 490 
Gyri operti, 159 
Gyrus fornicatus, 457 

Hairs, follicles of, 545 
structure of, 545 
medulla of, 546 
root of, 545 
shaft of, 546 
sheath of, 546 
Ham. region of the, 389 
Hamstring tendons, surgical 
anatomy of. 289 

Hamular process of sphenoid, 35 
of cochlea, 579 
of lachrymal, 45 
Hand, bones of, 102 
development of, 110 
fascia of, 263 
ligaments of, 166 
muscles of, 263, 264 
nerves of, 511, 513, 514, 515 
vessels of, 359, 363 
Hard palate, 591 
Hartnonia, 135 
Havers, glands of, 134 
Head, muscles of, 188 
veins of, 402 
Head of scapula, 89 
of ulua, 100 
Heart, 629 

annular fibres of auricles, 636 
arteries of, 637 
circular fibres of, 637 
endocardium, 635 
fibres of the auricles, 636 
of the ventricles, 636 
fibrous rings ol, 636 
foetal relics in, 632 
left auricle, 633 
ventricle, 635 

looped fibres of auricles, 636 
lymphatics of, 438, 637 
muscular structure of, 636 
nerves of, .’>36, 537, 637 
openings in right ventricle,632 
position of, 629 


Heart, continued. 
right auricle, 630 
ventricle, 632 

septum ventriculorum, 632 
size and weight, 629 
spiral fibres of, 637 
structure of, 636 
subdivision into cavities, 629 
valves of, 631, 633, 635 
veins of, 637 
vortex of, 637 
Helicine arteries, 674 
Helicis major muscle, 569 
minor, 569 

Helicotrema of cochlea, 579 
Helix, 568 
fossa of, 568 
muscles of, 569 
process of, 568 

Hemorrhoidal arterv, external, 
380 

middle, 378 
superior, 373 
nerve, inferior, 526 
plexus of nerves, 540 
veins, inferior, 4 J 9 
middle, 419 
superior, 419 
venous plexus, 419 
Hepatic artery, 368, 617, 619 
eells, 618 
duct, 617, 620 
plexus, 539 

veins, 421, 617, 618, 619 
Hernia, congenital, 699 
direct inguinal, 699 
femoral, coverings of, 707 
descent of, 707 
dissection of, 700 
varieties of, 707 
infantile, 699 
inguinal, 692 
dissection of, 692 
oblique inguinal, 098 
scrotal, 699 

Hesselbach’s triangle, 699 
Hey’s ligament, 703 
Hiatus Fallopii, 30, 57 
Highmore, antrum of, 42 
Hilton's muscle, 647 
Hi Las of kidney, 660 
of spleen, 623 
Hip joint, 170 
muscles of, 283 
Hippocampus major, 465 
minor, 463 

Horizontal plate of palate, 46 
Humerus, 91 

anatomical neelc, fracture of, 
269 

articulations of, 95 
attachment of muscles to. 95 
development of, 95 
head of, 91 
neck of, 91 

nutrient artery of, 356 
shaft of. fracture of, 270 
surgical neck, fracture of, 269 
tuberosities of, greater and 
lesser, 91 

Humors of the eye, 561 
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Hyaloid membrane of eye, 562 
Hymen, 683 

Hyo-e pi glottic ligament, 644 
glossal membrane, 550 
glosses muscle, 210 
Hyoid artery of superior thyroid, 
320 
bone, 67 

attachment of muscles to, 68 
cornua of, 68 
development of, 68 
branch of lingual artery, 321 
region, muscles of, 205, 207 
Hypochondriac regions, 508 
Hypogastric arteries in foetus, 
630, 640 

how obliterated, 640 
plexus, 540 
iuferior, 540 
region, 508 

Hypoglossal nerve, 483 

Hco-csecal orileo-colic valve, 610 
Ileo-colic artery, 371 
Ileum, 607 

Iliac arteries, common, 375 
left, 376 
right, 375 
peculiarities, 376 
surgical anatomy of, 376 
external, 382 

surgical anatomy of, 383 
internal, 376 
at birth, 377 

peculiarity in the foetus, 
377 

surgical anatomy of, 377 
fascia, 274 
fossa, 78 

lymphatic glands,external,434 
internal, 434 
region, muscles of, 274 
vein, common, 410 
external, 410 
internal, 410 
peculiarities of, 420 
lliacus muscle, 275 
Ilio-femoral ligament, 171 
Ilio hypogastric nerve, 510 
Ilio inguinal nerve, 520 
Iliolumbar artery, 382 
vein, 419 

Ilio pectineal eminence, 80 
Ilium, 76 
crest of, 78 
dorsum of, 76 
Impressio colica, 616 
renalis, 616 
Incisive canal, 43, 58 
foramina, 58 
fossa, 40, 51 

Incisor teeth of lower jaw, 585 
of upper, 585 
Incisura iutertragica, 568 
Incus, 574 

ligament of, 575 
suspensory, 575 
Infantile hernia, 699 
Inferior dental canal, 52 
maxillary bone, 50 
meatus of nose, 67 


Inferior occipital fossa, 58 
profunda artery, 356 
turbinated bones, 49 
articulations of, 50 
development of, 50 
ethmoidal process of, 49 
lachrymal process of, 49 
vena cava, opening of, 631 
Infracostal muscles, 237 
Infrahyoid region, 205 
muscles of, 205 
Infraorbital canal, 41 
foramen, 40 
groove, 41 

Infraspinatus muscle, 249 
Infraspinous aponeurosis, 248 
Infratrochlear nerve, 487 
Infundibula of kidney, 662 
Infumlibuliform fascia, 697 
Infundibulum of brain, 459 
of cochlea, 578 
of ethmoid, 38 
of heart, 632 
Inguinal canal, 696 
glands, deep, 433 
superficial, 432, 701 
hernia, 698 
direct, 699 
incomplete, G99 
oblique, 698 

surgical anatomy of, 692 
regions, 598 
dissection of, 692 
Inlet of pelvis, 83 
Innominate artery, 314 
peculiarities of, 314 
surgical anatomy of, 314 
bone, 76 

articulations'of, 82 
attachment of muscles to, 82 
development of, 82 
veins, 412 

peculiarities of, 413 
Inorganic constituent of bone, 1 
Interarticular fibro-cartilage, 133 
of jaw, 146 
of pubes, 156 
of radio-ulnar joint, 164 
of scapuloclavicular joint, 
159 

ofsterno-clavicular joint,157 
ligament of ribs, 148 
Intercarotid ganglion, 534 
Interclaviculur ligament, 157 
Intel-columnar fascia, 230, 675, 
694 

fibres, 694 

Intercondyloid notch, 114 
Intercostal arteries, 365 
anterior, 347 
superior, 347 
fasciae, 237 
ligaments, 151 
lymphatics, 437 
lymphatic glands, 437 
muscles, 237 
nerves, 516 
lower, 517 
upper, 516 
spaces, 72 
veins, superior, 414 


Intercosto humeral nerve, 517 
Interlobular biliary plexus, til8 
veins, 619 

Intermaxillary suture, 58 
Internal abdominal ring, 697 
annular ligament, 298 
carotid artery, 332 
cutaneous nerve, 510 
inguinal hernia, 698 
oblique muscle, 695 
occipital crest, 58 
pterygoid plate, 35 
sphincter, 710 
Internasal suture, 63 
Interossei muscles, dorsal, of 
hand, 267 
of foot, 303 
palmar, 268 
plantar, 303 

Interosseous artery, 362 
anterior, 362 
posterior, 362 
fibro-cartilage, 134 
ligament of radio-ulnar joint. 
163 

nerve, anterior, 511 
posterior, 515 

Interpeduncular space of brain. 
459 

Interspinales muscles, 228 
Intertransversales muscles, 228 
Intervertebral notches, 5 
substance, 139 
Intestine, large, 609 
small, 606 

Intralobular veins, 619 
Intumescentia gangliformis, 480 
Involuntary muscles, 185 
Iris, 558 

arteries of, 559 
structure of, 559 
Irregular bones, 4 
Ischiatic lymphatic glands, 433 
Ischio-rectal fascia, 710, 720 
fossa, 709 

position of vessels and nerves 
in, 711 

region, surgical anatomv of. 
709 

Ischium, 79 
body of, 79 
ramus of, 80 
spine of, 79 
tuberosity of, 80 
Island of Heil, 459 
Isthmus of the fauces, 592 
of thyroid gland, 658 
Iter ad infundibulum, 468 
a tertio ad quarturn ventricu- 
lum, 468 

Ivory of tooth, 587 

Jacob’s membrane, 560 
Jacobson’s nerve, 576 
canal for, 30 
Jaw, lower, 50 
articulations of, 53 
attachment of muscles to, 53 
development of, 53 
ligaments of, 145 
oblique line of, 51 
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Jaw, continued, 

pterygoid fossa of, 53 
rami of, 50 
symphysis, 51 
Jejunum, 007 
Joint. See Articulations. 

Jugular foramen, 58 
fossa, 61 

ganglion, 405, 497, 408 
process, 20 
vein, anterior, 40i 
external, 404 
internal, 405 
posterior external, 404 
sinus or gulf of, 405 

Kidney, 660 
calyces of, GO“2 
cortical substance of, 060 
ducts of, 002 
hilus of, GG0 
infundibula of, 662 
lymphatics of, 436, 663 
Malpighian bodies of, 662 
mammillae of, 661 
medullary substance, 661 
uerves of, 663 
papilla? of, 661 
pelvis of, 662 
pyramids of Ferrein, 662 
relations of, 660 
renal artery, 662 
sinus of, 660, 662 
tubes of Ferrein, 662 
tubuli urittiferi, 661 
veins of, 662 

weight and dimensions, 660 
Knee joint, 172 
KUrschner, on structure of 
heart’s valves, 632 

Labia cerebri, 461 
pudendi majors, 682 
minora, 683 
lymphatics of, 435 
Labial artery, 323 
glands, 582 
veins, inferior, 403 
superior, 403 
Labyrinth, 576 
arteries of, 581 
fibro-serous membrane of, 579 
membranous, 580 
Lachrymal apparatus, 566 
artery, 335 
bones, 44 

articulations of, 45 
attachment of muscles to, 45 
development of, 45 
canals, 44, 567 
caruncula, 566 
fossa, 26 
gland, 567 
groove, 43 
nerve, 486 
papilla, 564, 567 
process of interior turbinated 
bone, 49 
pun eta, 564 
sac, 567 
tubercle, 43 


Lacteuls, 425, 437 
Lactiferous ducts, 690 
Lacuna magna, 669 
Lacus lacrymalis, 564 
Lambdoid suture, 54 
Lamella,horizontal of ethmoid,37 
perpendicular of ethmoid, 37 
Lainitm ciuerea, 458 
cribrosa of sclerotic, 555 
fusca of sclerotic, 555 
membranacea, 579 
spiralis of cochlea, 579 
Lutnime of cornea, elastic, 555 
of the vertebra?, 5 
Laminated tubercle of cerebel¬ 
lum, 472 

Large intestine, 609 
cellular coat, 613 
emeurn, 609 
colon, 611 

ileo caecal valve, 610 
mucous membrane, til3 
muscular coat, 612 
rectum, 611 
structure of, 612 
serous coal of, 612 
Laryngeal artery, inferior, 320 
superior, 320 
nerve, external, 498 
inferior, 499 
internal, 499 
recurrent, 499 
superior, 498 
from sympathetic, 534 
pouch, 046 
veins, 405 

Laryngis sacculus, 646 
Laryngo tracheotomy, 650, 651, 
652 

Laryngotomy, 650, 651 
Larynx, 641 

actions of muscles of, 647 
arteries of, 648 
cartilages of, 641 
cavity of, 644 
glands of, 648 
glottis, 614 
interior of, 64 4 
ligaments of, 643 
lymphatics of, 648 
mucous membrane of, 648 
muscles of, 646 
nerves of, 648 
rima glottidis, 645 
veins of, 64 l 
ventricle of, 646 
vocal cords of, false, 645 
true, 645 

Lateral ginglymus, 136 
ligaments of liver, 614 
masses of ethmoid, 38 
region of skull, 61 
Lateralis nasi artery, 323 
Latissimus dorsi muscle, 220 
Laxator tympani major muscle, 
575 ^ 

minor, 575 
Leg, fascia of, 289 
deep, 29 4 
muscles of, 289 
back ol, 292 
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Leg, muscles of, front of, 290 
Lens, 562 

changes produced in, by age, 
563 

structure of, 563 
suspensory ligament of, 563 
Lenticular ganglion, 491 
Lesser lachrymal bone, 45 
omentum, 599, 601 
sciatic nerve, 526 
wings of sphenoid, 35 
Levator anguli oris, 196 
scapula?, 221 
ani, 715 

glandula? thyroidea;, 658 
labii inferioris, 196 
posterior, 195 
superiorisalajque nasi, 195 
superioris proprius, 196 
palati, 213 
palpebne, 192 

proprius ala? nasi anterior, 195 
prostata?, 716 
Levatores costarum, 238 
Lieberkllhn, crypts of, 608 
Ligament or Ligaments, struc¬ 
ture of, 134 
accessory, 160 

acroinio-clavieular, superior 
and inferior, 158 
alar of knee, 176 
of ankle, anterior, 178 
lateral, 178, 179 
annular of ankle, 297 
external, 298 
internal, 298 
of radius, 163 
of stapes,’ 575 
of wrist, anterior, 263 
posterior, 263 
anterior of knee, 173 
arcuate, 239 
aryteno-epiglottic, 6 44 
astragalo-scaphoid, 182 
atlo-axoid, anterior, 141 
posterior, 141 
of bladder, false, 667 
true, 666 

calcaneo-astragaloid, external, 
180 

posterior, 180 
interosseous, 180 
calcaneocuboid, internal, 181 
long, 181 
short, 181 
superior, 181 

calcauco-scaphoid,inferior,182 
superior, 181 
capsular of hip, 170 
of jaw, 146 
of knee, 174 
of shoulder, 160 
of vertebra?, 141 
carpo-met near pal, dorsal, 168 
interosseous, 168 
palmar, 168 

of carpus, dorsal, 166, 167 
interosseous, 167 
palmar, 166, 167 
central of spinal cord, 4 14 
ciliary of eye, 559 
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Ligaments, continu'd 

common vertebral anterior, 138 
posterior, 139 
conoid, 158 
coracoaeromial, 159 
coraco-clavicular, 158 
eoracohumeral, ICO 
coracoid, 160 
coronary of' liver, 614 
costoclavicular, 157 
costo-sternal, anterior. 150 
posterior, 15 i 

costotransverse, anterior, 148 
middle, 149 
posterior, 149 
costo* vertebral, 147 
costo-xiphoid, 151 
cotyloid, 171 
cricoarytenoid, 644 
cricothyroid, 644 
crucial of knee, 174, 175 
cruciform, 143 
deltoid, 178 

dorsal of carpo-metncarpal, 
168 

of carpus, 166 
metacarpus, 169 
tarsus, 180 
metatarsus, 183 
tar.so metatarsal, 183 
of elbow, 161 
anterior. 161 
external lateral, 162 
internal lateral, 162 
posterior, 162 
falciform of liver, 614 
femoral (Hey’s), 703 
^astro-phrenic, 603 
Climbernat's, 230, 695, 704 
glenoid, 160 

glosso-epiglottidean, 643 
Floy’s, 703 
of hip, 170 
hyo epiglottic, 644 
iliofemoral, 171 
iliolumbar, 152 
of incus, 575 
interarticular of ribs, 148 
interclavicular, 157 
intercostal, 151 

interosseous, calcaneo-astra- 
galoid, 180 

caicaneo-cuboid, internal, 
181 

carpal, 166, 167 
carpometacarpal, 168 
metacarpal, 169 
metatarsal, 183 
radioulnar, 163 
of ribs, 149 
tarsal, 1 HO 

tarso-metatarsal, 183 
tibio fibular, inferior, 177 
interspinous, 141 
intcrtrans verse, 141 
intervertebral, 139 
of jaw, 145 

lateral, external, 146 
lateral, internal, 146 
of knee, 172 
of larynx, 643 


Lic, a m£Nts, contin ucd. 
lateral of ankle, 178 
of bladder, 666 
of carpus, 167 
of elbow, 161 
of jaw, 146 
of knee, 173 
of liver, 614 

longitudinal of liver, 614 
long plantar, 181 
1 um bo-iliac, 152 
lumbosacral, 152 
of malleus, 575 
metacarpal, 169 
metacarpo-phalangeal, 169 
metatarsal, 183 
metatarso-pbalangeal, 184 
oblique 163 
obturator, 156 
occipito-atloid, anterior, 143 
lateral, 144 
posterior, 144 
occipitoaxoid, 114 
odontoid, 145 
orbicular, 163 
of ossicula, 574 
of ovary, 690 
palpebral, 565 
of patella, 173 
of pelvis, 153 

of the phalanges, hand, 170 
foot, 184 

of the pinna, 568 
plantar, long, 181 
posterior of knee, 173 
posticum, Winslowii, 173 
Poupart’s, 230, 294, 703 
pterygo-max illary, 198 
pubic, anterior, 155 
posterior, 155 
superior, 155 
pubo prostatic, 666 
radio-carpal. 164 
radio-ulnar joint, inferior, 164 
middle, 163 
superior, 163 
recto-uterine, 686 
rhomboid, 157 
round, of hip, 171 
of liver, 615 
of radius and ulna, 163 
of uterus, 690 

sacro-coccygeal, anterior, 155 
posterior, 155 
sacro iliac, anterior, 153 
oblique, 154 
posterior, 153 
sacro-sciatie, greater, 154 
lesser, 154 
sacro-vertebral, 152 
of scapula, 159 
of shoulder, 160 
stapes, 575 
stellate, 147 

sterno-clavicular, anterior, 157 
posterior, 157 
of sternum, 151 
st vlo-maxillary, 146 
subflavous, 140 
subpubic, 155 
supraspinous, 141 


Ligaments, continued. 
suspensory, of incus, 575 
of lens, 563 
of liver, 614 
of malleus, 575 
of mamma, 242 
of penis, 672 
of spleen, 623 
tarsal of eyelids, 565 
tarso-metatarsal, 183 
of tarsus, 180 
of thumb, 168 
thvro-arytenoid, inferior, 645 
superior, 645 
thyro epiglottic, 644 
thyro hyoid, 644 
tibio-fibular, 176 
tibio tarsal, 178 
transverse of atlas, 142 
of hip, 172 
of knee, 175 
of scapula, 160 
trapezoid, 158 
triangular, of urethra, 695 
of tympanic bones, 574 
of incus, 575 
of malleus, 575 
of stapes, 575 
of urethra, 715 
of uterus, 686 
of vertebra?, 138 
vesieo-uterine, 686 
of wrist, anterior, 166 
lateral, external, 166 
lateral, internal, 166 
posterior, 166 
of Zinu, 193 
Ligameuta subflava, 140 
Ligamentum arcuatum exter¬ 
num, 239 
internum, 239 
denticulatum, 444 
latum pulmonis, 653 
mueosum of knee, 176 
nuchse, 220 
patelhe, 173 
teres of hip, 171 
Ligature of arteries. See each 
Artery. 

Limbus luteus, 560 
Linca alba, 236 
aspera, 113 

ilio-peetinea, 78, 80, 82 
quad rati, 113 
splcndens, 444 
Line© semilunares, 236 
transversa? of abdomen, 236 
of fourth ventricle, 474 
Lingual artery, 320 

surgical anatomy of, 321 
bone, 67 
ganglion, 534 
nerve, 490 
veins, 405 

Lingualis muscle, 210 
Lips, 582 
arteries of, 323 
struct ure of, 582 
Liquor Cotunnii, 579 
Morgagni, 562 
Scarp©, 581 













Liouor seminis, 680 
Lithotomy, parts concerned in 
operation of, 717 
parts avoided in operation, 718 
divided, 718 

Liver, changes of position in, 61 *1 
distribution of vessels to, in 
foetus, 639 
ducts of, 618 
fibrous coat of, 617 
fissures of, 615 
hepatic artery, <>17, G!9 
hepatic cells, 618 
hepatic duct, 617 
hepatic veins, 617, 618, 619 
ligaments of, 614 
coronary, 614 
lateral, 614 
longitudinal, 614 
round, 615 
lobes of. 616 
lobules of, 617 
lymphatics of, 436, 617 
nerves of, 617 
portal vein, 617 
situation, size, and weight, 613 
structure of, 617 
surfaces and borders of, 614 
vessels of, 617 
Lobes of cerebellum, 472 
of cerebrum, 457 
of liver, 616 
left, 616 

lobus caudatus, 617 
quadratus, 617 
Spigelii, 617 
of lung, 655 
optic, 469 
of prostate, 671 
of testis, 678 
of thymus, 658 
of thyroid, 657 
Lobular biliary plexus, 618 
Lobule of I lie ear. 568 
Lobules of liver, 617 
of lung, 656 
Lobuli testis, 678 
Lobulus centralis of cerebellum, 
471 

Lobus caudatus, 617 
quadratus, 617 
Spigelii, 617 
Locus cueruleus, 474 
niger, 460 

perioral us anterior, 459 
posterior, 460 
Long bones, 2 
Long saphenous nerve, 523 
Longissimus dorsi muscle, 225 
Longitudinal fissureof brain,457 
of liver, 615 
ligament of liver, 614 
Longus colli innscle, 216 
Lower extremity, arteries of, ‘‘84 
bones of, 111 
ligaments of, 170 
lymphatics of, 132 
muscles of. 273 
nerves of, 520 
veins of, 417 
Lower, tubercle ol, 631 
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Lumbar arteries, 374 
Lumbar fascia, 233 
ganglia, 540 
glands, 435 
nerves, 518 

anterior branches of, 518 
posterior, 518 
roots of, 518 
plexus of nerves, 518 
branches of, 519 
region, 598 
vein, ascending, 420 
veins, 420 
vertebrae, 10 

development of, 12 
Luinbo-iliac ligament, 152 
Lumbosacral ligament, 152 
Lumbricales muscles, hand, 267 
foot, 301 
Lungs, 654 
air-cells of, 657 
bronchial arteries, 657 
veins, 657 
capillaries of, 657 
in foetus, 639 
lobes and fissures of, 655 
lobules of, 656 
lymphatics of, 438, 657 
nerves of, 657 
pulmonary artery, 657 
veins, 657 
root of, 655 
Structure of, 656 
weight, color, etc., 656 
Lutiuhe of nails, 545 
Lymphatic duct, right, 428 
Lymphatic Glands, General 
Anatomy of 426 
Descriptive Anatomy: 
anterior mediastinal, 437 
auricular, posterior, 428 
axillary, 430 
brachial, 430 
bronchial, 438 
buccal, 428 
in front of elbow, 430 
gluteal, 433 
iliac, external, 434 
internal, 434 
inguinal, deep, 433 
superficial, 432 
intercostal, 437 
internal mammary, 437 
ischiatic, 433 
of large intestine, 437 
of lower extremity, 432 
lumbar, 435 
mesenteric, 437 
of neck, 429 
occipital, 42* 
parotid, 428 
of pelvis, 434 
popliteal, 433 
radial, 430 
sacral, 435 

of small intestine, 437 
of spleen, 437 
of stomach, 436 
submaxillary, 428 
of thorax, 437 
tibial, anterior, 433 
49 


Lymphatic Glands, continued. 
ulnar, 430 

of upper extremity, 430 
zygomatic, 428 

Lymphatics, General Anatomy 
Of, 425 
coats of, 425 
origin of, 425 
plexus of, 425 

subdivision into deep and 
superficial, 425 
valves of, 426 
vessels and nerves of, 426 
where found, 425 

Descriptive Anatomy: 
abdomen, 435 
arm, 430 
bladder, 435 
bone, 3 

broad ligaments, 436 
cerebral, 428 

cervical, superficial and deep, 
429 

of clitoris, 435 
of cranium, 428 
diaphragm, 438 
face, superficial, 428 
deep, 428 

Fallopian tubes, 436 
gluteal region, 435 
bead, superficial, 427 
heart, 438 
intercostal, 437 
internal mammary, 437 
intestines, 437 
kidneys, 436 
labia, 435 
large intestine, 437 
leg, 433 
liver, 436 

lower extremity, 433 
lung, 438 
meningeal, 428 
mesentery, 437 
mouth, 428 
neck, 429 
nose, 428 
nymphse, 435 
Oesophagus, 438 
ovaries, 436 
pancreas, 437 
pelvis, 435 
penis, 435 
perinamin, 435 
pharynx, 428 
pia inater, 428 
prostate, 435 
rectum, 435 
scrotum, 435 
small intestine, 437 
spleen, j!37 
stomach, 436 
testicle, 436 
thoracic duct, 426 
thorax, 437 
thymic, 438 
thyroid, 438 

upper extremity, deep, 132 
superficial, 431 
uterus, 435 
vagina, 436 
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Lyra of fornix, 466 

Maculo cribrosa, 577 
Magnum (os) of carpus, 107 
Malar bone, 45 
articulations of, 46 
attachment of muscles to, 46 
development of, 46 
frontal process of, 45 
maxillary process of, 46 
orbital process of, 45 
canals, 45 
Malar process, 45 
Male urethra, 668 
Malleolar arteries, external, 394 
internal, 394 
Malleolus, external, 120 
internal, 119 
Malleus, 574 

suspensory ligament of, 575 
Malpighian bodies of kidney, 662 
corpuscles of spleen, 625 
relation with arteries, 625 
veins, 625 

Mamma, areola of, 690 
lobules of, 691 
mammilla of, 690 
nerves of, 691 
nipple, 690 
structure of, 691 
vessels of, 691 

Mammary artery, internal, 346 
glands, 690 
lymphatic glands, 437 
veins, internal, 414 
Mammilla of breast, 690 
of kidney, 661 

% Manubrium of sternum, 68 
of malleus, 574 
Masseter muscle, 198 
Masseteric arteries, 328 
nerve, 489 
veins, 403 

Masto occipital suture, 54 
Masto-parietal suture, 54 
Mastoid cells, openings of, 572 
foramen, 29 

portion of temporal bone, 29 
process, 29 
vein, 404 

Matrix of nail, 545 
Maxillary artery, internal, 326 
bone, inferior, 50 
superior, 40 
fissure, 41 
nerve, inferior, 489 
superior, 487 

process of inferior turbinated, 
49 

of malar bone, 46 
sinus, 42 
tuberosity, 40 

Meatus auditorius externus, 29, 
570 

intern us, 30 
of nose, inferior, 67 
middle, 66 
superior, 66 
urinarius, male, 669 
female, 683 

Meatuses of the uo«e, 6G 


Meckel’s ganglion, 191 
Median artery of forearm, 362 
of spinal cord, 344 
nerve, 511 
vein, 411 

Mediastinal arteries, from inter¬ 
nal mammary, 347 
posterior, from aorta, 364 
lymphatic glands, 437 
Mediastinum, anterior, 653 
middle, 654 
posterior, 654 
testis, 677 

Medulla Oblongata, 451 
anterior pyramids of, 451,452 
hack of, 452 
fissures of, 451 
gray matter of, 454 
lateral tract, 452, 453 
olivary body, 452, 453 
pyramids of, anterior, 451,452 
posterior, 452 
restiform bodies, 452, 453 
septum of, 454 
structure of, 452 
Medulla spinalis, 445 
Medullary canal of bone, 2 
membrane of bone, 3 
substance of brain, 439 
of kidney, 661 
of suprarenal capsules, G64 
velum, posterior,ofcerebellum. 

472 

Meibomian glands, 565 
Membrana fusca, 555 
granulosa, 689 
limitans, 561 
nictitans, 566 
pupillaris, 559 
sacciform is, 164 
tympani, 573 
structure of, 573 
secundaria, 572 

Membrane of aqueous chamber, 

562 

arachnoid, cerebral, 449 
spinal, 443 
choroid, 557 
cos to-coracoid, 244 
crico thyroid, 644 
fenestrated, 308 
hyaloid, 562 
Jacob’s, 560 
limiting, 561 
pituitary, 552 
pupillary, 559 
Schneiderian, 552 
thyro hyoid, 643 
Membranes of spinal cord, 442 
of braiu, 447 

Membranous labyrinth, 580 
structure of, 580 
portion of urethra, 669 
semicircular canals, 580 
Meninges, cerebral, 447 
spinal, 442 

Meningeal artery, from ascend¬ 
ing pharyngeal, 325 
anterior, from internal caro¬ 
tid, 334 

inferior, from occipital, 324 


Meningeal Artery, continued. 
middle, from internal max¬ 
illary, 327 

posterior, from vertebral, 
343 

small, from internal maxil¬ 
lary, 328 
lymphatics, 428 
veins, 403 
Menisci, 133 
Mental foramen, 51 
process, 51 

Mesenteries, 600, 601 
Mesenteric artery, inferior, 372 
superior, 370 
glands, 437 

plexus of nerves, inferior, 539 
superior, 539 
vein, inferior, 421 
superior, 421 
Mesentery, 601 
Mesociecum, 602, 609 
Mesocolon, ascending, 602 
descending, 602 
transverse, 600, 602 
Mesorchium, 681 
Mesorectum, 602 
Metacarpal artery, 359 
articulations, 169 
Metacarpo-phalangeal articula¬ 
tions, 169 
Metacarpus, 107 
common characters of, 108 
development of, 110 
peculiar bones of, 108 
Metatarsal articulations, 183 
bones, 129 

Metatarsea artery, 395 
Melatarso phalangeal articula¬ 
tions, 184 
Metatarsus, 129 
development of, 131 
Middle clinoid processes, 32 
ear, or tympanum, 571 
fossa of skull, 57 
meatus, 66 
Milk teeth, 584 
Mitral valve, 635 
Mixed bones, 3 
Modiolus of cochlea, 578 
Molar glands, 583 
teeth, 585 
peculiar. 586 
Mons Veneris, 682 
Monticulus cerebelli, 471 
Morsus diaboli, 688 
Motor ocnli nerve, 477 
Mouth, 582 

mucous membrane of, 582- 
muscles of, 197 

Movement admitted in joints, 

138 

Mucilaginous glands, 134 
Multicuspidate teeth, 585 
Multifid us spina* muscle, 227 
Muscle, General Anatomu of. 
185 

arrangement of fibres of, 185 
bipeu inform, 186 
derivation of names, 186 
form of, 185 
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Muscle, continued. 
fusiform, 186 
involuntary, 185 
meaning of the terra origin, 
186 

insertion, 186 
penniforra, 186 
radiated, 186 
sheath of, 185 
size of, 186 
structure of, 185 
voluntary, 185 

Muscle or Muscles, Descrip¬ 
tive Anatomy: 
of abdomen, 229 
abductor indicis, 268 

minimi digiti (hand), 266 
(foot), 300 
pollicis (hand), 264 
(foot), 300 

accelerator urinae, 712 
accessorii orbicularis oris, 197 
accessorius pedis, 301 
accessorius ad sacrolumba- 
lera, 225 

of acromial region, 247 
adductor brevis, 282 
longus, 282 
magnus, 282 
pollicis (hand), 266 
(foot), 302 
anconeus, 261 
anoraalus, 195 
anterior auriculae, 190 
antitragicus, 569 
of anus, 710, 715 
of arin, 250 

aryUeno epiglottideus inferior, 
647 

superior, 647 
arytieuoideus, 646 
attollens aurem, 190 
(oculi), 193 
attrahens aurem, 190 
azygos uvulae, 214 
of back, 217 
basio glossus, 210 
biceps (arm), 251 
(leg), 288 

biventer cervieis, 226 
brachial region, anterior, 254 
posterior, 260, 261 
brachialis anticus, 252 
buccinator, 198 
eaninus, 196 
cera to-glossus, 210 
cervicafis ascendens, 225 
of chest, 242 
chondro-glossus, 210 
ciliary of eye, 559 
circumflex us palati, 214 
coccygeus, 716 
coch leans, 579 
com plexus, 226 
compressor nariura minor, 195 
nasi, 195 

succuli laryngis, 647 
urethne, 715 

constrictor isthmi faucium,210 
pharvngis inferior, 211 
medius, 212 


Muscle, continued. 
superior, 212 
urethne, 715 
coraco-brachiulis, 251 
corrugator supercilii, 191 
cremaster, 695 

crico-arytajnoideus lateralis, 
646 

posticus, 646 
erieo-thyroid, 646 
c rune us, 280 
deltoid, 247 
depressor aim nasi, 195 
anguli oris, 197 
epiglottidis, 647 
labii inferioris, 197 
diaphragm, 238 
digastric, 207 
dilator naris anterior, 195 
posterior, 195 
dorsum of foot, 299 
erector clitoridis, 713 
penis, 713 
spinse, 223 
of external ear, 190 
external sphincter, 710 
extensor brevis digitorurn,299 
carpi radial is brevior, 259 
longior, 258 
ulnaris, 2(50 
coccygis, 228 
communis digitorum, 260 
indicis, 262 
longus digitorum, 291 
minimi digiti, 260 
ossis metacarpi pollicis, 261 
primi internodii pollicis, 261 
proprius pollicis, 291 
secundi internodii pollicis, 
262 

of evelids, 191 
of face, 196, 197 
femoral region, anterior, 276 
internal, 281 
posterior, 288 
fibular region, 296 
flexor accessorius, 301 

brevis minimi digiti (hand). 
266 

(foot), 302 

brevis digitorum, 300 
pollicis (hand), 265 
(foot), 302 
carpi radialis, 255 
ulnaris, 255 
longus digitorum, 295 
pollicis (hand), 257 
(foot), 294 

ossis metacarpi pollicis, 264 
profundus digitorum, 256 
sublitois digitorum, 255 
of foot, 299 
of forearm, 253 
gastrocnemius, 292 
gemellus superior, 287 
inferior, 287 
geniohyo-glossus, 209 
genio hyoid, 208 
glutams maxim us, 283 
medius, 284 
minimus, 285 


Muscle, continued . 
of gluteal region, 283 
gracilis, 281 
of hand, 263, 264 
of head and face, 187 
helicis major, 569 
minor, 569 
Hilton’s, 647 
of hip, 283 

humeral region, anterior, 250 
posterior, 252 

of hyoid bone and larynx, 205 
hvo-glossus, 210 
iliac region, 274 
iliacus, 275 
infracostal, 237 
infraspinatus, 249 
intercostal, 237 
internal sphincter, 710 
interossei of foot, 303 
dorsal, 2(57 
palmar, 268 
interspinales, 228 
intertransversales, 228 
labial, 196 
of larynx, 646 
lattissimus dorsi, 220 
laxator tympani major, 575 
minor, 575 
of leg, 289 

levator anguli oris, 196 
scapula?, 221 
ani, 715 

glandulo? thyroidese, 658 
labii inferioris, 196 

superioris alaique nasi, 
195 

proprius, 196 

proprius ala* nasi posterior. 
195 

anterior, 195 
menti, 196 
palati, 213 
palpebrie, 192 
prostata*, 716 
levatores costarum, 238 
lingual is, 210 
of lips, 196 
longissrmus dorsi, 225 
longus colli, 216 
of lower extremity, surgical 
anatomy of, 303 
lumbricales (hand), 267 
(foot), 301 
masseter, 198 
of mouth, 197 
multifldus spina?, 227 
mylo-hyoid, 208 
myrtiformis, 195 
naso-lubialis, 197 
of neck, 201 
of nose, 195 

obliquus abdominis externis. 
230 

internus, 231 
ascendens, 231 
auris, 570 
capitis inferior, 228 
superior, 228 
descendetis, 230 
oculi inferior, 194 
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Muscle, continued. 
obliquus oculi, superior, 193 
obturator externus, 287 
interims, 2X0 
occipitofrontalis, 188 
omo hyoid, 207 
opponens minimi digiti, 267 
pollicis, 264 
orbicularis oris, 197 
palpebrarum, 191 
of orbit, 192 
palate, 213 

palato glossus, 210, 214 
palato-phnryngeus, 214 
palmaris brevis, 266 
longus, 255 
pectiueus, 282 
pectoralis major, 242 
minor, 244 
of penis, 712 
of perimeurn, male, 712 
female, 714 
peroneus brevis, 296 
longus, 296 
tertius, 291 
of pericranium, 188 
of pharynx, 211 
of the pinna, 569 
plantaris, 293 
platystna myoides, 202 
popliteus, 294 
posterior auriculae, 190 
pronator quadratus, 257 
radii teres, 254 
psoas magnus, 275 
parvus, 275 

pterygoid, internal, 200 
external, 201 

pyramidal is abdominis, 235 
nasi, 195 
pyriformis, 286 
quadratus femoris, 287 
lumborum, 235 
rnenti, 197 

quadriceps extensor cruris, 
279 

radial region, 258 
rectus abdominis, 234 
capitis anticus major, 215 
minor, 215 
posticus major, 228 
minor, 228 
femoris, 279 
lateralis, 215 

oculi (externus, superior, in¬ 
ferior, and interims), 193 
retrahens aurem, 190 
rhoraboideus major, 221 
minor, 221 
risorius, 198 
rotatores spinas, 227 
sacro lumbal is, 225 
sartorius, 278 
scalenus anticus, 217 
medius, 217 
posticus, 217 

scapular region, anterior, 247 1 
posterior, 248 
semimembranosus, 289 
serratus posticus inferior, 222 
serratus posticus superior, 222 


Muscle, continued. 
semispinalis colli, 227 
dorsi, 227 

semitendinosus, 288 
serratus magnus, 246 
sole of foot, 299 
first layer, 299 
second layer, 301 
third layer. 302 
soleus, 293 

sphincter ani, external, 710 
internal, 710 
vagina?, 714 
spinalis cervicis, 226 
dorsi, 226 
splenius, 223 
capitis, 223 
colli, 223 
stapedius, 575 
sterno-cleido-mastoidj 204 
sterno hyoid, 205 
sterno thyroid, 206 
stylo-glossus, 210 
stylo hyoid, 208 
etylo pharyngeus, 212 
subauconeus, 253 
suhclavius, 245 
suberuneus, 280 
subscapularis, 248 
superior auricula?, 190 
supinator brevis, 261 
longus, 258 
supraspinales, 227 
supraspinal us, 248 
temporal, 200 
tensor palati, 214 
tarsi, 192 
tympani. 575 
vagina? femoris, 278 
teres major, 250 
minor, 249 
of thigh, 276 

thoracic region, anterior, 242 
lateral, 246 
of thqrax, 236 
thyroaryta-noideus, 646 
thyro-epiglottideus, 647 
thyro hyoid, 206 
tibialis anticus, 290 
posticus, 295 

tibio-fibular region, anterior, 
290 

posterior, 292 
of tongue, 209 
trachelo-mastoid, 225 
tragicus, 569 

transversal is abdominis, 233 
cervicis, 218 
colli, 225 

transversus auricula?, 569 
pedis, 302 
perin&d, 713 
(female), 714 
trapezius, 218 
triangularis sterni, 237 
triceps extensor cubiti, 252 
cruris, 279 
of trunk, 217 
of tympanum, 575 
'of upper extremity, surgical 
anatomy of, 268 


Muscle, continued. 
of ureters, 667 
of urethra, 712 
vastus externus, 279 
interims, 280 

vertebral region, anterior, 215 
lateral, 217 

zygonmticus major, 196 
minor, 196 

Musculi papillares, left ventricle, 
635 

right ventricle, 633 
pectinati, in left auricle, 635 
in right auricle, 632 
Musculo cutaneous nerve of arin, 
509 

from peroneal, 530 
Musculo phrenic artery, 347 
Musculo-spiral nerve, 514 
Mu sc ulus—(See Muscle). 
Mylo-hyoid groove, 52 
muscle, 208 
nerve, 490 
ridge, 51 

Myrtifbrm fossa, 40 
Myrtiformis muscle, 195 


Nails, chemical composition of, 
545 

lunula of, 545 
matrix of, 545 
root of, 545 
structure of, 545 
Nares, anterior, 63 
posterior, 60 
^ septum of, 66 
Nasal angle, 40 
artery, 329, 336 
bones, 39 

articulations of, 40 
cartilages, 551 
crest, 4 0 
duct, 567 
eminences, 27 
fossa, 65, 552 
arteries of, 553 
mucous membrane of, 552 
nerves of, 553 
veins of, 553 
groove, 40 
nerve, 486 

nerves from Meckel's ganglion, 
491 

notch, 25 
process, 43 
spine, 26 
anterior, 44 
posterior, 47 
venous arch, 403 
Naso-max illary suture, 63 
Naso-palatine canal, 50 
nerve, 193 
Nates of brain, 469 
Neck, muscles of, 201 

triangle of, anterior, 330 
posterior, 331 
surgical anatomy of, 329 
veins of, -102, 401 
Nerve or Nerves, General 
Anatomy oj] 440 
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Nerves, continued. 
afferent, 440 
centrifugal, 440 
centripetal, 440 
cerebro spinal, 440 
composition of, 440 
junction of funiculi, 440 
neurilemma of, 440 
origin of, 440 
apparent, 411, 442 
real, 442 
plexus of, 1 11 
sheaih of, 4 10 
structure, 410, 111 
subdivision of, 441 
termination of, 442 
vessels of, 4 11 
compound, 475, 485 
efferent, 440 
excito-motory, 440 
of motion, 475, 477 
reflex. 440 
of special sense, 175 
spinal, roots of, 501 
sympathetic, 5112 
Nerve oh Nerves, Descriptive 
Anatomy of: 
abduce ns, 479 
accessory obturator, 522 
spinal, 490 
acromial, 504 
of arachnoid, 449 
articular, of elbow, 515 
hip, 522, 528 
knee, 522, 524, 528, 530 
shoulder joint, 508, 509 
wrist, 414 
auditory, 477, 581 
auricular, of auricularis mag* 
nus, 504 

of auriculo-temporal, 490 
posterior, 481 
of second cervical, 506 
of small occipital, 504 
of vagus, 498 
axillary, 506 
of bone, 3 
buccal, 489 
of facial, 480 
cardiac, 536 
interior, 536 
middle, 536 
of pneumogastric, 499 
superior, 536 
cavernous of penis, 541 
cervical, anterior, 502 
posterior, 505 
superficial, 503 
cervico-facial, 483 
chorda tympani, 481, 576 
ciliary, long, 487 
short, 491 
circumflex, 509 
clavicular, 504 
coccygeal, 525 

anterior branch, 525 
posterior, 525 
cochlear, 578 

communicans nom, oOo 

peronei, 530 
of Cotunuius, 493 


Nerves, continued. 
cranial, 475 
crural, anterior, 522 
cutaneous, of abdomen, ante¬ 
rior, 517 
lateral, 517 
of anterior crural, 522 
of arm, external, 509 
internal, 510 
lesser internal, 510 
cervical, 506 
of circumflex, 509 
coccygeal, 525 
dorsal, 516 
of lesser sciatic, 528 
lumbar, 518 
of musculo spiral, 515 
of obturator, 522 
palmar, 511 
patella, 523 
peroneal, 530 
plantar, 529 
radial, 515 
sacral, 524 

of thigh, external, 520 
middle, 522 
internal, 523 
thoracic, anterior, 517 
lateral, 517 
uluar, 513 
deep temporal, 489 
dental, anterior, 488 
inferior, 190 
posterior, 488 
descendens noni, 484 
digastric, from facial, 481 
digital (foot) dorsal. 530, 531 
plantar, 529, 530 
(hand) dorsal, 513, 515 
palmar, median, 511 
radial, 515 
ulnar, 513 
dorsal of penis, 526 
dorsi-lumbar, 518 
of dura mater, 448 
eighth pair, 494 
external respiratory of Bell, 
508 

of eyeball, 564 
facial, 480 

of femoral artery, 522 
fifth, 485 
fourth, 478 
frontal, 486 

ganglionic branch of nasal, 
486 

gastric branches of vagus, 500 
genito crural, 520 
glosso-pharyngeal, 494 
gluteal, inferior, 526 
superior, 525 
great petrosal, 493 
splanchnic, 537 
gustatory, 490 
of heart, 536, 637 

hemorrhoidal, inferior, 526 
plexus, inferior, 540 
superior, 539 
hepatic, 539, 617 
hypoglossal, 483^ 
ilio-hypogastric, 519 


Nerves, continued. 
ilio inguinal, 520 
incisor, 490 
inferior cardiac, 536 
maxillary, 489 
inframaxillary, 483 
of facial, 483 
infratrochlear, 487 
intercostal, lower, 517 
upper, 516 

intercosto-humeral, 517 
internal respiratory of Bell, 
505 

interosseous, anterior, 511 
posterior, 515 
of intestines, 539 
ischiadic, great, 528 
small, 526 

Jacobson's, 496, 576 
labial, 488 
of labyrinth, 581 
lachrymal, 486 
of Lancisi, 462 
large cavernous, 541 
laryngeal, external, 498 
inferior, 499 
internal, 499 
recurrent, 499 
superior, 498 
lesser splanchnic, 538 
lingual, 483 
of fifth. 490 

of glosso pharyngeal, 496 
long ciliary, 487 
lumbar, 518 
lumbo-saeral, 518 
malar branch of facial, 482 
of orbital nerve, 488 
masseteric, 489 
maxillary, inferior, 489 
superior, 487 
median, 511 
mental, 490 
middle cardiac, 536 
motor of eye, common, 477 
external, 479 

musculo-cutaneous of arm. 

509 

of leg, 530 
musculo spiral, 514 
mylohyoid, 190 
nasal ganglion, 492 

from Meckel’s ganglion, 49‘J 
of ophthalmic, 486 
from superior maxillary, 
488 

from Vidian, 493 
naso-palatine, 493 
ninth, 483 
obturator, 520 
occipital of facial, 481 
great, 506 
small, 504 

of third cervical, 506 
oesophageal, 499 
olfactory, 175 
ophthalmic, 485 
optic, 476 
orbital, 488 

orbital nerves, relations of the. 

479 
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Nerves, continued . 

iu cavernous sinus, 479 
in orbit, 479 

in sphenoidal fissure, 479 
palatine, anterior, 492 
external, 492 
large, 492 
middle, 492 
posterior, 492 
small, 492 

palmar cutaneous, 511 
of median, 511 
ulnar, 513 
palpebral, 4«8 
pathetic, 478 
perforans Gasserii, 509 
perineal, 520 
superficial, 526 
peroneal, 530 
petrosal, large, 481, 491 
small, 493 

superficial external, 481, 
491 

pharyngeal, from external la¬ 
ryngeal, 499 

of glosso pharyngeal, 495 
of Meckel's ganglion, 493 
of pneumogastric, 498 
of sympathetic, 535 
phrenic, 505 
plantar, cutaneous, 529 
external, 529 
internal, 529 
pneumogastric, 497 
popliteal, external, 530 
internal, 528 
portio dura, 480 
inter duram et rnollem, 480 
mollis, 477 

posterior auricular, 481 
pterygoid, 489 
pterygo palatine, 493 
pudendal, inferior, 528 
pudic, 520 

pulmonary, from vagus, 499 
radial, 515 

recurrent laryngeal, 499 
renal splanchnic, 538 
respiratory, external, 508 
internal, 505 
sacral, 524 

saphenous, external, 528 
internal, 523 
long, 523 
short, 528 
sciatic, great, 528 
small, 520 
short ciliary, 491 
sixth, 479 

small cavernous, 541 
spermatic, 539 
spheno-palatine, 488 
spinal, 501 
accessory, 49G 
splanchnic, groat, 537 
lesser, 538 
smallest, 538 
splenic, 539 
sternal, 504 

stylo-hyoid of facial, 481 
subclavian, 507 


Ne r v es, continued. 
suboccipita), 502 
posterior branch of, 506 
subscapular, 508 
superficialis colli, 503 
superior cardiac, 53G 
maxillary, 487 
supraclavicular, 504 
supraorbital, 48fi 
suprascapular, 508 
supratrochlear, 486 
sympathetic, 442, 532 
temporal,of auriculotemporal 
492 

deep, 489 
of facial, 482 
of orbital nerve, 488 
temporo-facial, 482 
temporo-malar or orbital, 488 
third, or motor oeuli, 477 
thoracic, anterior, 508 
posterior, 508 
thyro-hyoid, 484 
tibial, anterior, 530 
posterior, 529 
of tongue, 550 
tonsillitic, 490 
trifacial, 485 
trigeminus, 485 
tympanic, of glosso-pbarvn- 
geal, 496, 570 
of facial, 481 
ulnar, 513 
uterine, 541 
vaginal, 541 
vagus, 497 
vestibular, 581 
Vidian, 493 
t of Wrisberg, 510 
Nervoussubstance,chemical ana* 
i lysis, 439 

Nervous System, General Ana¬ 
tomy of] 439 
cerebro spinal axis, 439 
ganglia, 440 

gray or cortical substance, 439 
nerves, 440 
subdivision of, 439 
sympathetic, 442 
composition of, 442 
gelatinous fibres of, 442 
structure of, 442 
tubular fibres of, 442 

white or medullary substance, 
439 

Nervi nervorum, 441 
Nervus cardiacus magnus, 530 
minor, 530 

superficialis cordis, 530 
See also Nerve. 

Neurilemma, 440 
of cord, 444 
Ninth nerve, 483 
Nipple, 690 

Nodule of cerebellum, 471 
Noduli Arantii, 033 
Nodulus, 471 
Nose, 550 
arteries of, 552 
bones of, 39 
cartilages of, 550 


Nose, continued. 
cartilage of septum of, 551 
fossa? of, 05 . 

mucous membrane or, 552 
muscles of, 195, 551 
nerves of, 552 
veins of, 403, 552 
Notch, cotyloid, 81 
ethmoidal, 20 
intercondyloid, 114 
nasal, 25 
pterygoid, 30 

sacro-sciatic, greater 79, 83 
lesser, 80, 83 
sigmoid, 53 
spheno-palatine, 49 
supraorbital, 25 
suprascapular, 89 
Nuck, canal of, 081, 090 
Nummular layer of retina, 561 
Nymphae, 083 
lymphatics of, 435 


Oblique inguinal hernia, 098 
course of, 098 
coverings of, 098 
ligament, 163 
line of the clavicle, 85 
lower jaw, 51 
of radius, 101 
Obliquus auris muscle, 570 
externus abdominis, 230 
inferior cervicis, 228 
interims abdominis, 231 
inferior oculi, 193 
superior cervicis, 228 
superior oculi, 193 
Obturator artery, 378 
peculiarities of, 379 
relation of, to femoral ring. 

700 

externus muscle, 287 
fascia, 720 
foramen, 81 
interims muscle, 280 
ligament or membrane, 156 
nerve, 520 
accessory, 522 
veins, 419 

Occipital artery, 324 
bone, 19 

articulations of, 22 
attachment of muscles to, 22 
crests, 20 
development, 22 
structure of, 22 
fossa, inferior, 58 
groove, 29 

lymphatic glands, 428 
protuberances, 20 
sinus, 428 
triangle, 331 
vein, 404 

Occipitalis major nerve, 506 
minor, 504 

Occipito-atloid articulation, 143 
Occipito-axoid articulation, 144 
Occipito-frontalis muscle, 188 
Occiput, arteries of, 324 
Odontoid ligament, 144 
tubercle for, 20 
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Odontoid Ligament, continued. 

process of axis, 7 
(Esophageal arteries, 304 
branches of vagus nerve, 409 
glands, 507 
(Esophagus, 505 
lymphatics of, 438 
relations of, in neck, 50(» 
in thorax, 596 
structure of, 506 
surgical anatomy of, 506 
Oesterlen.on suprarenal capsules, 
664 

Olecranon process, 07 
fracture of, 271 
Olfactory bulb, 476 
foramina, 37 
uerve, 475 
peculiarities of, 476 
Olivary bodies oj* medulla ob¬ 
longata, 452, 453 
process, 32, 57 
Omenta, 601 

Omentum, gastro-colic, 601 
gastro hepatic, 601 
gastro splenic, 601 
great, 600, 601 
lesser, 599, 601 
sac of, 600 

Omo-hyoid muscle, 207 
Opening, aortic, in diaphragm, 
240 

in left ventricle, 635 
caval in diaphragm, 240 
of coronary sinus, 631 
of inferior cava, 631 
left auriculo-ventricular, 634, 
635 

oesophageal in diaphragm, 240 
of pulmonary artery, 632 
veins, 634 

right auriculo-ventricular, 631 
saphenous, 278, 703 
of superior cava, 631 
Operation for club foot, 297 
of larvngotomv, 651 
of laryngo-tracheotomy, 652 
ligature of the anterior tibial, 
393 

over instep. 393 
in lower third of leg, 393 
in upper part of leg, 393 
axillary artery, 351 

brachial artery, 354, 355 
common carotid artery, 318 
above omo-hyoid, 318 
below omo-hyoid, 318 
common iliac artery, 376 
dorsalis pedis artery, 394 
external carotid, 319 
iliac artery, 383 
femoral artery, 386 
innominate artery, 314 
internal iliac artery, 377 
lingual artery, 321 
popliteal artery, 390 

in upper part of its course, 
390 

in lower part, 390 
posterior tibial, 396 
at ankle, 396 


Operation, continued. 

* in lower third of leg, 396 
in middle of leg, 396 
radial artery, 358 
subclavian artery, 341 
superior thyroid artery, 320 
ulnar artery, 361 
of lithotomy, 717 
of oesophagotomv, 596 
of staphylorraphy, 215 
for strabismus, 194 
tracheotomy, 652 
Opercula of dental grooves, 580 
Ophthalmic artery, 334 
ganglion, 401 
nerve, 485 
vein, 409 

Opponens minimi digiti muscle, 
267 

pollicis muscle, 264 
Optic commissure, 476 
foramen, 32, 35 
groove, 32, 57 
lobes, 469 
nerve, 476, 477 
thalami, 469 
tract, 476 
Ora serrata, 560 
Orbicular hone. 574 
ligament, 163 

Orbicularis oris muscle, 197 
palpebrarum, 191 
Orbit, 64 

arteries of, 334 
muscles of, 192 
relation of nerves in, 479 
Orbital artery, 329 
nerve, 488 

nerves, relations of, 479 
process of malar, 45 
of palate, 48 

Organs of circulation, 628 
of deglutition, 594 
of digestion, 582 
of generation, female, 682 
male, 671 
of respiration, 641 
of sense, 542 
urinary, 660 
of voice, 641 

Organic constituent of hone, 1 
Orifice, oesophageal, of stomach, 
602 

of prostatic ducts, 699 
pyloric, of stomach, 602 
of uterus, 668 
of vagina, 683 
Os caleis, 122 
hyoides, 67 
innominatum, 76 
magnum of carpus, 107 
orbiculare, 574 
planum, 38 
See ciLso Bone. 

Os uteri, 686 
Ossa triquetra, 39 
Ossicula of tympanum, 574 
ligaments of, 574 
Ossification of bone, 4 
of spine, progress in, 12 
Osteo dentine, 588 


Osteology. 1 

Ostium abdominale of Fallopian 
tube, 685 
uterinum, 688 
uteri internum, 686 
Otic ganglion, 493 
Otoliths, 581 
Outlet of pelvis, 83 
Ovarian arteries, 373 
plexus of nerves, 532 
veins, 421 
Ovary, 688 

corpus lutcum of. 689 
Graafian vesicles of, 689 
ligament of, 690 
lymphatics of, 436 
nerves of, 690 
ovisacs of, 689 

shape, position, and dimen¬ 
sions, 689 

situation in foetus, 690 
stroma of, 689 
tunica albuginea of, 689 
vessels of, 690 

Ovieapsule of Graafian vesicle, 
689 

Oviducts, 688 
Ovisacs of ovary, 689 
Ovula of Naboth, 687 
Ovum, 689 

Pacchionian depressions, 55 
Palatal glands, 591 
Palate, arches of, 592 
hard, 591 
soft, 591 
bone, 46 

articulation of, 49 
attachment of muscles to, 49 
development of, 49 
horizontal plate of, 46 
orbital process of, 48 
sphenoidal process of, 48 
turbinated crests of. 47 
vertical plate of, 47 
muscles of, 213 
process, 43 

Palatine artery, ascending, 322 
descending, 329 
posterior. 329 
canal, anterior, 43, 58 
accessor)*, 47 
fossa, anterior, 43, 58 
nerves, 488 

process of superior maxillary, 
41 

veins, inferior, 403 
Palato glossus muscle, 210, 214 
pharyngeus, 214 
Palmar arch, deep, 358 
superficial, 361 
cutaneous nerve, 511 
fascia, 246 

interossese arteries, 360 
nerve, deep, of ulnar, 514 
8uj>erficial T 514 
Palm:\ris brevis muscle, 266 
longus muscle, 255 
Palpehne, 564 
Palpebral arteries, 336 
cartilages, 564 
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Palpebral fissure, 564 
folds of conjunctiva, 566 
ligament, 664 
muscles, PH 
veins, inferior, 403 
superior, 403 

Pampiniform plexus of veins, 420 
Pancreas, 621 
structure of, 622 
vessels and nerves of, 622 
Pancreatic arteries, 370 
duct, 622 

plexus of nerves, 539 
veins, 422 

Pancreatiea magna artery, 370 
Pancreatic® rnagn® arteries, 370 
Pancreatico-duodenal artery, 369 
inferior, 370 
plexus of nerves, 539 
vein, 422 

Papilla lacrymalis, 567 
PapilUe eircumvallat®, 548 
conic®, 549 
conjunctival, 566 
filifbrmes, 549 
fungiformes, 519 
of kidney, 661 
maxima*, 548 
medi®, 549 
of skin, 543 
of tongue, 548 
of tooth, 58.8 

Papillary stage of development 
of teeth, 588 
Par vagiun, 497 
Parietal bones, 22 

articulations of, 24 
attachment of muscles to, 2 
development of, 2 4 
eminence, 22 
foramen, 23 
Parotid gland, 592 

accessory portion of, 593 
duct of, 593 
nerves of 594 
vessels of, 594 
lymphatic glands, 428 
veins, 403 
Patella, 116 
articulations of, 116 
attachment of muscles to, 111 
development of, 116 
fracture of, 305 
Pectincus muscle, 282 
Pectiniform septum, 673 
Pectoral region, dissection of, 24; 
Pectoral is major, 242 
minor, 244 

Peculiar dorsal vertebra, 9 
Peculiarities of arteries. Set 
each Artery, 
of clavicle, 86 
of sacrum, 15 
Pedicles of a vertebra, 5 
Peduncles of cerebellum, 473 
of cerebrum, 460 
of corpus callosum, 45-8 
of pineal gland, 468 
Pelvic fascia, 719 

obturator layer, 720 
parietal layer, 720 


Pelvic Fascia, continued . 
visceral layer, 720 
plexus, 540 
Pelvis, 76, 82 
arteries of, 375, 378, 381 
articulation of, 153 
with spine, 152 
axes of, 84 
boundaries of, 661 
brim of, 83 
cavity of, 83 
diameters of, 83 
false, 82 
irdet of, 83 

ligaments of, 152, 153 
lymphatics of, 435 
male and female, differences 
of, 84 

outlet of, 83 
position of, 83 
of viscera at outlet of, 716 
true, 83 

Pelvis of kidney, 662 
Penis, 672 
arteries of, 674 
body of, 672 
corpora cavernosa, 673 
corpus spongiosum, 673 
dorsal artery of, 380 
nerve of, 526 
extremity of, 672 
glans, 672 

lymphatics of. 435, 674 
muscles of, 712 
nerves of, 526, 674 
prepuce of, 672 
root of, 672 

suspensory ligament, 672 
Penniforra muscles, 186 
Perforans Gasserii nerve, 509 
Perforated space, anterior, 459 
posterior, 460 

Perforating arteries, of band, 360 
from mammary artery, 347 
from plantar, 398 
from profunda, 388 
inferior, 3*9 
middle, 388 
j superior, 388 
Pericardiac arteries, 347, 364 
i Pericardium, relations of, 628 
structure of, 629 
fibrous layer of, 629 
serous layer of, 629 
vessels of, 629 
• Perilymph, 579 
Perinteum, abnormal course of 
arteries in, 7lit 
deep boundaries of, 711 
lymphatics of, 435 
muscles of, 712 
surgical anatomy of, 709, 71 1 
Perimeal artery, superficial, 380 
transverse, 380 
fascia, deep, 715 
superficial, 711 
nerve, 526 
Periosteum, 3 
Peritoneum, 599 
folds of, 601 
lesser cavity of, 600 


PERIToxeum, continued . 
ligaments of, 601 
mesenteries of, 601 
omenta of, 601 
reflections traced, 599 
Permanent teeth, 584 
Peroneal artery, 396 
anterior, 397 
peculiarities of, 397 
nerve, 530 
veins, 418 

Poromeus brevis muscle, 296 
longus, 296 
tertius, 291 

Perpendicular plate of ethmoid, 
37 

Pes accessorius, 465 
hippocampi, 465 
Petit, canal of, 563 
Petro-occipital suture, 54 
Petro-sphenoidal suture, 54 
Petrosal nerve, external super¬ 
ficial, 481 

large superficial, from Vi¬ 
dian, 493 

small superficial, 493 
sinus, inferior, 409 
superior, 410 
Petrous ganglion, 496 
portion of temporal bone, 29 
Peyer’s glands, GOB 
Phalanges (hand), 109 
articulations of, 170 
development of, 110 
(foot), 130 
articulations of, 184 
development of, 131 
Pharyngeal aponeurosis, 595 
artery, ascending, 325 
ganglion, 534 
glands, 595 

nerve, from external laryngeal, 
499 J ' 

from g 1 osso-pharyngea 1, 496 
from Meckel’s ganglion, 493 
from sympathetic, 534 
from vagus, 498 
plexus of nerves, 498, 534 
spine, 20 
vein, 405 
Pharynx, 594 
aponeurosis of, 595 
arteries of, 325 
mucous membrane of, 595 
muscles of, 211 
structure of, 595 
Phlebolites, 419 
Phrenic arteries, 374 
nerve, 505 

plexus of nerves, 538 
veins, 421 

Pia mater of brain, 450 

vessels and nerves of, 450 
of cord, 444 
structure of, 444 
testis, 677 

Pigmentary layer of choroid, 557 
Pillars of external abdominal 
ring, 694 

of diaphragm, 239 
of fauces, 592 
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Pii.lars, continued. 

of fornix, 466 
Pineal gland, 468 
peduncles of, 468 
Pinna of ear, 567 
ligaments of, 568 
muscles of, 561) 
nerves of, 570 
structure of, 568 
vessels of, 570 
Pisiform hone, 105 
Pituitary body, 459 
fossa, 32, 57 
membrane, 552 
Plantar artery, external, 397 
internal, 397 
cutaneous nerve, 529 
fascia, 298 
nerve, external, 529 
internal, 529 
veins, external, 418 
internal, 418 
Plantaris muscle, 293 
Platysma myoides, 202 
Pleura, cavity of, 652 
costalis, 653 
pulmonalis, 652 
reflections of, traced, 653 
vessels and nerves of, 653 
Pieune, 652 

Plexus of Nerves, aortic, 539 
brachial, 506 
cardiac, anterior, 537 
deep, 536 
great, 536 
superficial, 537 
carotid, 535 
external, 534 
cavernous, 535 
cerebral, 535 
cervical, 503 
posterior, 506 
coeliac, 539 
colic, left, 539 
middle, 539 
right, 539 

coronary, anterior, 537 
posterior, 537 
cystic, 539 
diaphragmatic, 538 
epigastric, 538 
facial, 534 
gastric, 539 
gastro-duodenal, 539 
gastro-epiploic, 539 
left, 539 

great cardiac, 536 
hemorrhoidal, superior, 539 
inferior, 540 
hepatic, 539 
hypogastric, 540 
inferior, 540 
ileo colic, 539 
infraorbital, 488 
lumbar, 518 
magnus prolundus, 536 
meningeal, 534 
mesenteric, inferior, 539 
superior, 539 
oesophageal* 500 
ophthalmic, 536 


Plexus of Nerves, continued. 
ovarian, 539 
pancreatic, 539 
pancreatico-duodenal, 539 
patellar, 523 
pharyngeal, 498, 534 
phrenic, 538 
prostatic, 541 
pulmonary, anterior, 499 
posterior, 499 
pyloric, 539 
renal, 538 
sacral, 525 
sigmoid, 539 
solar, 538 
spermatic, 539 
splenic, 539 
superficial cardiac, 537 
suprarenal, 538 
tonsillar, 496 
tympanic, 496, 576 
vaginal, 541 
vertebral, 536 
vesical, 540 

Plexus of Veins, choroid, 464 
hemorrhoidal, 419 
ovarian, 421 
pampiniform, 420 
prostatic, 419 
pterygoid, 403 
spermatic, 420 
uterine, 419 
vaginal, 419 
vesico-prostatic, 419 
Plica semilunaris, 566 
Pneumogastric nerve, 497 
Points of ossification, 4 
Pornum Adami, 641 
Pons hepatis, 615 
Turini, 460 
Varolii, 454 

longitudinal fibres of, 455 
septum of, 455 
structure of, 454 
transverse fibres of, 454 
Popliteal artery, 390 
branches of, 391 
peculiarities of, 390 
surgical anatomy of, 390 
lymphatic glands, 433 
nerve, external, 530 
internal, 528 
space, 389 
vein, 418 

Popliteus muscle, 294 
Pores of the skin, 547 
Portal canals, 618 
fissure, 615 

vein, 400, 423, 617, 618 
Portio dura of seventh nerve, 180 
inter duram et niollcm, 480 
mollis, 477 

Porus opticus of sclerotic, 555 
Position of pelvis, 83 
Posterior annular ligament, 263 
aperture of hares, 60 
dental canals, 40 
ethmoidal cells, 38 
fontanelle, 21 
fossa of skull, 57 
nasal spine, 47 


Posterior palatine canal, 11 
triangle of neck, 331 
Pott’s fracture, 306 
Pouches, laryngeal, 646 
Poupart’s ligament, 230,694,703 
Prieputium elitoridis, 683 
Prepuce, 672 

Princeps cervicis artery, 324 
pollicis artery, 360 
Process or Processes, acro¬ 
mion, 89 
alveolar, 43 
angular, external, 25 
internal, 25 
auditory, 30 
basilar, 20 
ciliary, 558 

clinoid, anterior, 32, 57 
middle, 32 
posterior, 33, 57 
cochleariform, 573 
condyloid, of lower jaw, 53 
coracoid, 90 

coronoid, of lower jaw, 53 
of ulna, 97 

ethmoidal, of inferior turbi¬ 
nated, 49 

frontal, of malar, 45 
hamtilar, 35 
of helix, 568 
of IngrAssias, 35 
jugular, 20 

lachrymal, of inferior turbi¬ 
nated boue, 49 
malar, 43 
mastoid, 29 
maxillary. 47 
of inferior turbinated, 49 
of malar bone, 46 
mental, 51 
nasal, 43 

odontoid, of axis, 7 
olecranon, 97 
olivary, 32, 57 
orbital, of frontal, 26 
of malar, 45 
of palate, 48 
of superior maxillary, 41 
palate, 43 

palatine, ofsuperior maxi liar., 
41 

pterygoid, of palate bone, 47 
of sphenoid. 35 
sphenoidal, of palate, 48 
spinous, of tibia, 117 
of ilium, 79 
of sphenoid, 34 
styloid, of radius, 101 
of temporal, 30 
of ulna, 100 

superior vermiform, of cere¬ 
bellum, 470 
unciform, 107 
of ethmoid, 38 
vaginal, 30 
zygomatic, 27 

Processus ad medullam, 473 
ad pontem, 473 
brevis, of malleus, 574 
clavatus, 452 
cochleaiiformis, 31, 573 
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Processus e cerebello ad testes, 
474 

gracilis, of malleus, 574 
Profunda cervicis artery, 347 
femoris artery, 387 
vein, 418 

inferior artery, 356 
superior, 355 

Progress of ossification in the 
spine, 12 

Promontory of sacrum, 12 
of tympanum, 572 
Pronator quadrat us muscle, 257 
radii teres muscle, 254 
Prostate gland, lobes of, 671 
levator muscle of, 716 
position of, 671 
size and shape, 671 
structure of, 671 
surgical anatomy of, 716 
vessels and nerves of, 672 
Prostatic ducts, 669 
fluid, 672 

plexus of nerves, 541 
of veins, 419 
portion of urethra, 668 
sinus, 669 

Protuberance, occipital, ext’l, 20 
internal, 20 

Psoas magnus muscle, 275 
parvus, 275 

Pterygo maxillary fissure, 62 
region, muscles of, 198 
Pterygo-palatine artery, 329 
canal, 34 
nerve, 491 

Pterygoid arteries, 328 
fossa of sphenoid, 35 
of lower jaw, 53 
muscles, external, 201 
internal, 200 
nerves, 489 
notch, 36 
plates, 35 

plexus of veins, 403 
process of palate bone, 47 
processes of sphenoid, 35 
ridge, 31 
Pubes, 80 
angle of, 80 
articulations of, 155 
crest of, 80 
rami of 80 
spine of, 80 
symphysis of, 80 
Pubic arch, 83 

Pubo prostatic ligaments, 666 
Pudendum, 682 
Pudic artery, in female, 380 
iu male, 379 
peculiarities of, 379 
accessory, 379 
deep external, 387 
external, 387 
superficial, 692 
nerve, 526 
vein, external, 417 
internal, 419 

Pulmonary artery, 399, 657 
opening of, in right vent ricle, 
632 


Pclmoxary Artery, continued. 
capillaries, 657 
nerves from vagus, 499 
veins, 400, 424, 657 
openings of, in left auricle, 
634 

Puncta vasculosa, 461 
lacrymalia, 564, 567 
Pulp-cavity of tooth, 587 
development of, 589 
Pupil of eye, 558 
dilator muscle of, 559 
membrane of, 559 
sphincter muscle of, 559 
Pyloric artery, 368 
inferior, 369 
plexus, 539 
Pylorus, 604 

Pyramid of cerebellum, 471 
of thyroid gland, 658 
of tympanum, 575 
in vestibule of ear, 577 
Pyramidalis muscle, 235 
nasi, 195 

Pyramids, anterior, 451, 573 
decussation of, 451 
of Ferrein, 662 
of Malpighi, 661 
posterior, 452 
of the spine, 17 
Pyriformis muscle, 286 

Quad rat us femoris muscle, 287 
lumborum, 235 

Quadriceps extensor cruris mus¬ 
cle, 279 

Quadrigeminal bodies, 469 

Radial artery, 357 
branches of, 358 
peculiarities of, 358 
relations of, in forearm, 357 
in the hand, 358 
at the wrist, 357 
surgical anatomy of, 358 
lymphatic glands, 430 
lymphatics, 431 
nerve, 515 

recurrent artery, 358 
region, muscles of, 258 
vein, 411 

Radialis indieis artery, 360 
Radiating fibres of retina, 561 
Radio-ulnar articulations, infe¬ 
rior, 164 
middle, 163 
superior, 163 
Radius, 100 
articulations of, 102 
development of, 102 
fracture of, 271 
of lower end, 272 
of neck, 271 
of shaft, 272 

grooves in lower end of, 102 
muscles attached to, 102 
oblique line of, 101 
sigmoid cavity of, 101 
tuberosity of, 101 
and ulna, fracture of, 272 
Ramus of ischium, 80 


Ramus of the lower jaw, 50 
of pubes, 80 
Ranine artery, 321 
vein, 403 

Raphe of corpus callosum, 462 
of palate, 591 
of perinaeum, 711 
of tongue, 547 
Receptaeulum chyli, 427 
Recti muscles of eye, 193 
Recto-uterine ligaments, 686 
Recto-vesical fascia, 720 
fold, peritoneal, 600 
Rectum, columns of, 613 
lymphatics of, 435 
relations of, iu female, 685 
male, 611 

surgical anatomy of, 716 
Rectus abdominis, 234 
capitis anticus major, 215 
minor, 215 
posticus major, 228 
minor, 228 
femoris muscle, 279 
lateralis, 215 

oculi (externus, inferior, inter¬ 
ims, and superior), 193 
Recurrent artery, radial, 358 
tibial, 393 
ulnar, anterior, 361 
posterior, 361 
nerves to tentorium, 478 
Region of abdomen, 229, 597 
acromial, muscles of, 217 
auricular, 190 
of back, muscles of, 218 
brachial, anterior, 254 
posterior, 260, 261 
cervical, superficial muscles 
of, 202 

diaphragmatic, 238 
epicranial, muscles of, 188 
epigastric, 598 

femoral, anterior, muscles of, 
276 

internal, 281 
posterior, 288 
fibular, 296 
foot, dorsum of, 299 
sole of, 299 

gluteal, muscles of, 283 
groin, 700 

of hand, muscles of, 264 
humeral, anterior, 250 
posterior, 252 
hypochondriac, 598 
hypogastric, 598 
iliac, muscles of, 274 
infrahyoid, 205 
inguinal, 598, 692 
intermaxillary, muscles of, 197 
ischio-rectal, 709 
laryngo tracheal, surgical ana¬ 
tomy of, 650 
lingual, muscles of, 209 
lumbar, 598 

maxillary, inferior, muscles of, 
196 

superior, 196 
nasal, muscles of, 195 
orbital, muscles of, 192 




















Region, palatal, muscles of, 213 
palpebral, 11) l 
of perinseum, 709, 711 
pharyngeal, muscles of, 211 
popliteal, 389 

pterygo inaxillarv, muscles of, 

200 

radial, muscles of, 258 
scapular, anterior, muscles of, 
247 

posterior, 248 
Scarpa’s triangle, 384 
supra-hyoid, muscles of, 207 
temporo-maxillarv, muscles of, 
198 

thoracic, 236, 242 
anterior, 242 
lateral, 240 

tibio-fibular, anterior, 290 
posterior, 292 
umbilical, 598 

vertebral, anterior, muscles of, 
215 

lateral, 217 

Renal artery, 373, GG2 
plexus, 538 
veins, 421 

Reservoir of thymus, G59 
Respiration, organs of, 011 
Respiratory nerve of Bell, exter¬ 
nal, 508 
internal, 505 

Restilbrin bodies of Medulla ob¬ 
longata, 452, 453 
Rete mucosum of skin, 543 
testis, G78 
Retina, 559 

arteria centralis of, 330, 561 
external layer of, 500 
fovea centralis of, 500 
granular layer of, 500 
internal layer of, 501 
Jacob’s membrane of, 5G0 
limbus luteus of, 500 
membrana limitansof, 5G1 
middle layer of, 500 
nervous layer of, 501 
nummular layer of, 501 
radiating fibres of, 561 
structure of, 500 
Retinacula of ileo-caecal valve, 
G10 

Retrahens aurem muscle, 190 
Rhomboid impression, 85 
ligament, 157 
Rhoinboideus, 195 
major, 221 
minor, 221 
Ribs, 71 
angle of, 73 

attachment of muscles to, 75 

development of, 75 

false, 72 

floating, 72 

head of, 72 

ligaments of, 147 

neck of, 72 

peculiar, 73 

tuberosity of, 73 

vertebral, 72 

vertebro costal, 72 
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Ribs, continued. 

vertebro sternal, 72 
Rickets, 2 

Ridge, internal occipital, 20 
mylo-hyoidean, 51 
pterygoid, 34 
superciliary, 25 
temporal, 23, 01 
Rima glottidis, 045 
Ring, abdominal, external, 230, 
694 

pillars of, 230 
internal, 697 
crural, 705 
femoral, 705 
fibrous, of heart, 636 
Risorius muscle, 198 
Root of lung, 655 
Roots of spinal nerves, 501 
of teeth, 584 

of the zygomatic process, 27 
Rostrum of corpus callosum, 462 
of sphenoid bone, 34 
Rotation, 138 

Rotatores spinas muscles, 227 
Round ligament of liver, 615 
of uterus, 690 

relation of, to femoral ring, 
705 

Rugae of stomach, 605 
of vagina, 685 

Rupture of urethra, course taken 
by urine in, 712 


Sac, lachrymal, 567 
of omentum, 600 
Sacculns laryngis, 646 
of vestibule, 580 
Sacramedia artery, 374 
Sacral arteries, lateral, 382 
canal, 15 
cornua, 13 
foramina, 12 
ganglia, 540 
lymphatic glands, 435 
nerves, 524 

anterior branch of, 525 
posterior branch of, 525 
roots of, 524 
plexus, 525 
vein, lateral, 419 
middle, 420 

Sacro coccygeal ligaments, 154 
Sacro iliac articulation, 153 
Sacro-lumhalis muscle, 225 
Sacro-sciatic foramen, greater, 
154 

lesser, 154 
ligaments, 154 
notch, greater, 79, 83 
lesser, 80, 83 
Sacro-vertehral angle, 12 
Sacrum, 12 

articulations of, 16 
attachment of muscles to, 16 
development of, 15 
peculiarities of, 15 
structure of, 15 
Sacs, dental, 589 
Sagittal suture, 54 
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Salivary glands, 592 
structure of, 594 
Santorini, cartilage of, 643 
Saphenous nerve, external, 528 
internal, 523 
long, 523 
short, 528 
opening, 278, 703 
vein, external, 418 
internal, 417, 700 
long, 417, 700 
short, 418 

Sartorius muscle, 278 
Scala tympani of cochlea, 579 
vestibuli of cochlea, 579 
Scalte of cochlea, 579 
Scalenus anticus, 217 
raedius, 217 
posticus, 217 

Scaphoid bone (hand), 103 
foot. 127 

fossa of sphenoid, 35 
Scapula, 86 

articulations of, 91 
attachment of muscles to, 91 
development of, 91 
dorsum of, 86 
glenoid cavity of, 89 
head of, 89 
ligaments of, 159 
muscles of, 247 
spine of, 87 
venter of, 86 

Scapular artery, posterior, 346 
region, anterior, muscles of, 
247 

posterior, 248 
veins, 404 

Scapuloclavicular articulation, 
158 

Scarfskin, 543 
Scarpa’s triangle, 384 
Schindylesis, 135 
Schneiderian membrane, 552 
Schreger’s analysis of hone, 2 
Sclerotic, 554 
structure of, 555 
vessels and nerves of, 555 
Sciatic artery, 381 
nerve, greater, 528 
lesser, 526 
small, 52G 
veins, 419 
Scrotal hernia, 699 
Scrotum, 675 
dartos of, 675 
lymphatics of, 435 
nerves of, 675 
septum of, 675 
structure of, 675 
vessels of, 675 
Sebaceous glands, 546 
Sella turcica, 32, 57 
Semen, 680 

liquor sent inis of, 680 
seminal granules of, 680 
spermatozoa of, 680 
Semicircular canals, 577 
external, 578 
horizontal, 578 
posterior, 577 
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Semic liter la r Ca nals ^continued 
superior, 577 
membranous; 580 
Semilunar bone, 103 
cartilages of knee, 175 
ganglia of abdomen, 538 
ganglion of fifth nerve, 485 
valves, aortic, 635 
pulmonic, 633 

Semimembranosus muscle, 289 
Seminal granules, 680 
ducts, 679 
vesicles, 679 
Seminiferous tubes, 678 
Semispinalis colli, 227 
dorsi, 227 

Semilendinosus muscle, 288 
Senac, on structure of heart’s 
valves, 633 

Senses, organs of the, 542 
Separat ion of epiphyses, 4 
Septum auricularuui, 630, 635 
crurale, 706 
lucidum, 465 

of medulla oblongata, 454 
of nose, 66 

cartilage of, 551 
pectiniforme, 673 
of pons Varolii, 455 
scroti, <<75 
subarachnoid, 444 
of tongue, 547 
ventriculoruin, 632 
Serratus magnus, 246 
posticus inferior, 222 
superior, 222 
Sesamoid bones, 131 
Shaft of a bone, its structure, 2 
Sheath of arteries, 308 
crural, 704 
femoral, 704 
of muscles, 185 
of nerves, 440 
of rectus muscle, 235 
Short bones, 2 
Shoulder-joint, 160 
muscles of, 247 
vessels and nerves of, 348 
Sigmoid artery, 373 
cavity of radius, 101 

of ulna, greater and lesser, 
97, 98 

flexure of colon, 611 
mesocolon, 602 
notch of lower jaw, 53 
Simon, on suprarenal capsules, 
664 

Sinus aortici, 635 
cavernous, 408 
circular, 409 
circuluris iridis, 559 
coronary, 423 
opening of, in heart, 631 
of jugular vein, 405 
of kidney, 660, 662 
lateral, 408 

longitudinal, inferior, 4C8 
superior, 407 
maxillary, 42 
occipital, 408 
petrosal, inferior, 409 


Sinus, continued . 
superior, 410 
pocularis, 669 
prostatic, 669 
of right auricle, 630 
of left, 634 
straight, 408 
transverse, 409 
Sinuses, 400 

confluence of the, 408 
ethmoidal, 38 
frontal, 26 
maxillary, 42 
sphenoidal, 34 
of Valsalva, aortic, 635 
pulmonary, 633 
Sixth nerve, 479 
Skeleton, 1 

its number of pieces, 4 
Skin, General Anatomy of 542 
appendages of, 545 
areola? of the, 543 
color of, its origin, 544 
corium of, 543 
cuticle of, 543 
derma, or true skin, 542 
epidermis of, 543 
furrows of, 543, 544 
hairs, 545 

muscular fibres of, 543 
nails, 545 
nerves of, 544 
papillary layer of, 543 
rete mucosuin of, 543 
sebaceous glands of, 546 
sudoriferous or sweat glands 
of, 546 
true, 542 
vessels of, 544 
Skull, 19, 55 

anterior region, 62 
base of, 55 

cerebral surface of, 55 
external surface, 55 
fossa of, anterior, 55 
middle, 57 
posterior, 57 
internal surface, 55 
lateral region of, 61 
tables of, 3 
vertex of, 55 
vitreous table of, 3 
Small intestine, cellular coat of, 
607 

divisions of, 606 
duodenum, 606 
ileum, 607 
jejunum, 607 
glands of, 608 
mucous coat of, 607 
muscular coat of, 608 
serous coat of, 607 
simple follicles, 608 
structure of, 607 
valvulae conniveutes, 607 
villi of, 608 
Socia parotid is, 593 
Soft, palate, 591 
aponeurosis of, 592 
arches of, 592 
muscles of, 592 


Soft Palate, continued. 
pillars of, 592 
structure of, 591 
Solar plexus, 538 
Sole of foot, muscles of, first 
layer, 299 
second layer, 301 
third layer, 302 
Soleus muscle, 293 
Solitary glands, 608 
Space, anterior perforated, 459 
axillary, 347 
intercostal, 72 
popliteal, 389 
posterior perforated, 460 
Spermatic artery, 373, 676 
canal, 696 

cord, arteries of, 676 
course of, 676 
lymphatics of, 676 
nerves of, 676 
relation to femoral ring, 705 
relations of, in inguinal ca¬ 
nal, 676 
veins of, 676 
fasc-ia, external, 694 
plexus of nerves, 539 
of veins, 420 
veins, 420, 676 
Spermatozoa, 680 
Spheno-maxilluty fissure, 62 
fossa, 62 

Spheno-palatine artery, 329 
foramen, 49 
ganglion, 491 
nerves, 488 
notch, 49 

Splieno parietal suture, 54 
Sphenoid bone, 32 
articulations of, 36 
attachment of muscles to, 36 
development of, 36 
greater wings of, 34 
lesser wings of, 35 
pterygoid processes of, 35 
spinous process of, 34 
vaginal processes of, 34 
Sphenoidal fissure, 35, 57 
process of palate, 48 
sinuses, 34 
spongy bones, 36 
Sphincter muscle of bladder, 667 
of rectum, external, 710 
internal, 710 
of vagina, 714 
Spinal accessory nerve, 496 
arteries, anterior, 343 
lateral, 343 
median, 344 
posterior, 344 
column, 5 
Spinal Cord, 445 
arachnoid of, 443 
arrangement of gray and white 
matter in, 446 
central ligament of, 444 
columns of, 446 
dura mater of, 443 
fissures of, 445 
foetal peculiarity of, 447 
gray commissure of, 446 
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Spinal Conn, continued. 
gray matter of, 446 
internal structure of, 446 
ligamentum denticulatum of. 
444 

membranes of, 442 
neurilemma of, 444 
pia mater of, 444 
sections of, 447 
substantia cinerea gelatinosa, 
446 

white commissure of, 445 
white matter of, 447 
Spinal nerves, 501 

arrangement into groups, 
501 

branches of, anterior, 502 
posterior, 502 
ganglia of, 501 
origin of roots, anterior, 501 
posterior, 501 
veins, 415 

anterior longitudinal, 416 
posterior longitudinal, 416 
Spinalis cervicis muscle, 226 
ilorsi, 226 
Spine, 5 

ethmoidal, 32, 56 
of ischium, 70 
nasal, 26 
anterior, 44 
posterior, 47 
pharyngeal, 20 
of pubes, 80 
of scapula, 87 

Spinous process of sphenoid, 34 
of tibia, 117 
of vertebra?, 5 
Spiral canal of cochlea, 578 
Splanchnic nerve, great, 537 
lesser, 538 
renal, 538 
smallest, 538 
Spleen, 623 
artery of, 625 
capillaries of, 627 
fibrous elastic coat of, 623 
lymphatics of, 437, 627 
Malpighian corpuscles of, 625 
nerves of, 627 
proper substance of, 624 
relations of, 623 
serous coat of, 623 
size and weight of, 623 
structure of, 623 
trabeculae of, 624 
veins of, 627 
Splenic artery, 369 

distribution of, 625 
plexus, 539 
veins. 422 

Spongv portion of urethra, 669 
tissue of bone, 2 
Squamo-parietal suture, 54 
Squamo-sphenoidal suture, 54 
Squamous portion of temporal 
bone, 27 

Stapedius muscle, 575 
Stapes, 574 

annular ligament ot, o 75 
Stellate ligament, 147 


Stcno’s duet, 593 
Sternal end of clavicle, fracture 
of, 269 
foramen, 70 
ligaments, 151 
nerves, 504 $ 

Steruo clavicular articulation, 
156 

Sterno-cleido mastoidmuscle,204 
Sterno hyoid muscle, 205 
Sterno thyroid muscle, 206 
Sternum, 68 

articulations of, 71 
attachment of muscles to, 71 
development of, 70 
ligaments of, 151 
Stomach, 602 

alteration in position of, 603 
alveoli of, 605 
cellular coat of, 605 
curvatures of, 602 
fundus of, 602 
gastric follicles of, 605 
ligaments of, 603 
lymphatics of, 436 
mucous glands of, 605 
mucous membrane of, 605 
muscular coat of, 004, 605 
orifices of, 602 
peptic glands of, 605 
pyloric end of, 602 
pylorus, 604 
serous coat of, 604 
simple follicles of, 605 
splenic end of, 602 
structure of, 604 
surface of, 603 
vessels and nerves of, 606 
Stratiform fibro-cartilage, 134 
Stria? laterales, 462 
Iongitudinales, 462 
Stricture, seat of, in direct ingui¬ 
nal hernia, 699 
in femoral, 708 
in oblique, 698 
Stroma of ovary, 689 
Stylo-glossus muscle, 210 
Stylo-hyoid muscle, 208 
nerve from facial, 481 
Stylo mastoid artery, 325 
foramen, 30 
vein, 404 

Stylo-maxillary ligament, 146 
Stylo-pharyngeus muscle, 212 
Styloid process of temporal bone, 
30 

of radius, 101 
of ulna, 100 

Subanconeus muscle, 253 
Subarachnoid fluid, 449 
septum, 444 
space of brain, 449 
of cord, 443 

Subclavian arteries, 338 
branches of, 342 
first part of, left, 339 
right. 339 
peculiarities of, 341 
second portion of, 340 
third, 340 

surgical anatomy of, 341 


Subclavian groove, 85 
nerve, 507 
triangle, 332 
vein, 412 

Subclavius muscle, 245 
Suhcrurseus muscle, 280 
Sublingual artery, 321 
fossa, 51 
gland, 594 

vessels and nerves of, 594 
Sublobular veins, 619 
Submaxillary artery, 323 
fossa, 52 
ganglion, 494 
gland, 594 
nerves of, 594 
vessels of, 594 
lymphatic glands, 428 
triangle, 331 
vein, 403 

Submental artery, 323 
vein, 403 

Suboccipital nerve, 502 
posterior branch of, 506 
Suopeduncular lobe of cerebel¬ 
lum, 472 

Subscapular aponeurosis, 247 
artery, 352 
fossa, 86 
nerves, 508 

Subscapularis muscle, 248 
Substantia cinerea gelatinosa, 
■i i<; 

Sudoriferous glands, 546 
Sulci of cerebrum, 455, 456 
transversales, 21 
Supercilia, 5C4 
Superciliary ridge, 25 
Superficial palmar arch, 361 
Superficialis colli nerve, 503 
vola' artery, 359 
Superior maxillary bone, 40 
articulations of, 44 
attachment of muscles to, 
44 

development of, 44 
nerve, 487 
Superior meatus, 66 
profunda artery, 355 
turbinated crest, 43 
of palate, 47 
vena cava, 414 
orifice of, 631 

Supinator brevis muscle, 261 
longus, 258 

Supraclavicular nerves, 504 
Suprahyoid region, muscles of, 

207 

Supramaxillary nerves, 483 
Supraorbital arch, 25 
artery, 335 
foramen, 25 
nerve, 486 
notch. 25 

Suprarenal arteries, 372 
capsules, 663 
nerves of, 664 
relations of, 664 
structure of, 664 
vessels of, 664 
plexus, 538 
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Suprarenal veins, 421 
Suprascapular artery, 345 
nerve, 508 

Supraspi miles muscles, 227 
Supraspiuatus muscle, 248 
Supraspinous aponeurosis, 248 
Supratrochlear nerve, 480 
Sural arteries, 301 
veins, 418 

Sukuical Anatomy, 1 
of abdominal aorta, 307 
of arch of aorta, 312 
of axilla, 347 
of axillary artery, 350 
of base of bladder, 717 
of brachial artery, 354 
of common carotid artery, 
318,348 

of common iliac artery, 370 
of external carotid, 319 
iliac, 383 

of facial artery, 323 
of femoral artery, 386 
of femoral hernia, 700 
of hamstring tendons, 289 
of inguinal hernia, 692 
of internal carotid, 334 
iliac, 377 

of ischio rectal region, 709 
of laryugo-tracheal region, 650 
of lingual artery, 321 
of muscles of eye, 193 

of lower extremity, 303 
of soft palate, 215 
of upper extremity, 268 
of oesophagus, 596 
of perimeum, 709, 711 
of popliteal artery, 390 
of prostate gland, 716 
of radial artery, 358 
of subclavian artery, 341 
of superior thyroid, 320 
of talipes, 297 
of temporal artery, 326 
of thoracic aorta, 364 
of triangles of neck, 329 
of ulnar artery, 361 
Suspensory ligament of incus, 
575 

of lens, 563 
of malleus, 575 
Sustentaculum tali, 124 
Sutura, 135 
den tat a, 135 
hartnonia, 135 
limbosa, 135 
mot ha, 135 
serrata, 135 
squamosa, 135 
▼era, 135 

Suture, basilar, 54 
coronal, 54 
cranial, 53 

ethmo-sphenoidal, 55 
ethmoido frontal, 55 
frontal, 27, 55 
fronto-malar, 65 
frouto-sphenoidal, 55 
intermaxillary, 58 
internasal, 63 
lambdoid. 54 


Suture, continued . 
malo-maxillary, 65 
raasto-occipital, 54 
masto parietal, 54 
naso-maxillary, 63 
petro occipital, 54 
petro-sphenoidal, 54 
sagittal, 54 
spheno-parietal, 54 
squaino parietal, 54 
squ ,*11110 sphenoidal, 54 
temporal, 30 
transverse, 55 

Swallow’s nest of cerebellum, 
472 

Sweat-glands, 546 
Sympathetic Nerve, 532 
cephalic portion, 534 
cervical portion, 534 
cranial portion, 491 
lumbar portion, 540 
pelvic portion, 540 
thoracic portion, 537 
Symphysis of jaw, 51 
pubis, 80 
Synarthrosis, 135 
Synchondrosis, sacro-iliac, 153 
Synovia, 135 

Synovial Membrane, 131 
ankle, 179 
articular, 134 
astragalo-scaphoid, 182 
atlo-axoid, 143 
bursal, 134 

calcaneo-astragaloid, 180 

carpal, 167 
chondro-sternal, 150 
costo-transverse, 149 
costo-vertebral, 148 
elbow, 162 
hip, 172 
intercostal, 151 
interpudic, 156 
knee, 176 
metacarpal, 168 
occipito atloid, 14 4 
phalanges, 170 
radio ulnar, inferior, 164 
superior, 163 
sacroiliac, 153 
scapuloclavicular, 159 
shoulder, 160 
sterno-clavicular, 158 
tarsal, 182 
tarsometatarsal, 183 
tern poro* maxi 11 ary, 147 
thumb, 168 

tibio fibular, inferior, 177 
superior, 177 
vaginal, 135 
wrist, 166 

Systemic arteries, 307 
veins, 400 

Tables of the skull, 3 
Tamia hippocampi, 464, 465 
semicircularis, 463 
violacea, 474 
Tarsal hones, 122 
cartilages of eyelid, 564 
ligament of eyelid, 565 


Tarsal ligaments, 180 
Tarsea artery, 394 
Tareo-metatarsal articulations. 

183 

Tarsus, 122 
development of, 130 
Teeth, 584 
bicuspid, 585 
body of, 58 4 
canine, 585 
cement of, 588 
cortical substance of, 588 
crown of, 584 
crusta petrosa of, 588 
cuspidate, 585 
deciduous, 584, 586 
dental tubuli of, 587 
dentine of, 587 
development of, 588 
enamel of, 588 
eruption of, 590 
eye, 585 

false molars, 585 
fang of, 584 

general characters of, 584 
growth ofj 590 
incisors, 585 

intertubular tissue of, 587 
ivory of, 587 
large molars, 585 
milk, 586 
molar, 585 
multicuspidate, 585 
permanent, 584 
pulp-cavity of, 587 
roots of, 584 
small molars, 585 
structure of, 587 
temporary, 584, 586 
true molars, 585 
wisdom, 586 
Temporal artery, 325 
anterior, 325 
deep, 328 
middle, 326 
posterior, 325 
surgical anatomy of, 326 
Temporal bone, 27 
articulations of, 32 
attachment of muscles to, 32 
development of, 31 
mastoid portion, 29 
petrous portion, 29 
squamous portion, 27 
structure of, 31 
Temporal fascia, 199 
fossa?, 61 
ganglion, 534 
muscle, 200 
nerves, deep, 489 
ridge, 23, 61 
suture, 30 
vein, 103 
middle, 403 
Temporary cartilage, 3 
teeth, 584, 586 
Temporo facial nerve. 482 
Temporomaxillarv articulation, 
145 
vein, 403 

Tendo Achillis, 293 
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Tendo oculi, 191 
palpebrarum, 191 
Tendon, central, of diaphragm, 
240 

1 conjoined, of internal oblique 
and transvergalis, 090 
cordiforra, of diaphragm, 240 
structure of, 185 
Tensor palati muscle, 214 
tarsi muscle, 192 
tympani muscle, 575 
vagi me femoris muscle, 278 
Tentorium cere belli, 448 
Teres major muscle, 250 
minor, 249 
Testes, 070 

coni vasculosi of, 078 
coverings of, 074, 077 
tunica albuginea, 077 
vaginalis, 077 
vasculosa, 077 
guberuaculum testis, 081 
lobules of, 078 
lymphatics of, 436 
mode of descent of, 080 
rete testis, 078 
size and weight of, 077 
structure of, 078 
tubuli seminiferi of, 678 
vas deferens of, 079 
vasa efferentia of, 078 
vasa recta, 078 
vasculum aberrans of, 078 
Testicle. See Testes, 

Theca vertebralis, 4 45 
Thalami optici, 407 
Thigh, deep fascia of, 277 
fascia of, 270 
lata, 277 

muscles of back of, 288 
of front of, 270 
Third nerve, 477 

ventricle of the brain, 408 
Thoracic artery, acromial, 351 
alar, 352 
long, 352 
aorta, 303 

surgical anatomy of, 364 
duct, 420 

ganglia of sympathetic, 537 
nerves, anterior, 508 
long, 508 
posterior, 508 

region, anterior, muscles of, 
242 

lateral, 240 

Thorax, General Description 
oJ\ 028 
base of, 028 
bones of, 08 
boundaries of, 028 
cutaneous nerves of, lateral, 
517 

fasciie of, 237, 242 
muscles of, 230 
openings of, 028 
parts passing through upper 
openings of, 028 
Thumb, muscles of, 204 
Thymus gland, 058 

chemical composition, 059 


Thymus Gland, continued. 
lobes of, 059 
lymphatics of, 438 
structure of, 059 
vessels and nerves of, 059 
rhyroarytenoid ligament, infe¬ 
rior, 045 
superior, 045 

Thyrp-arytaitioideus muscle, 040 
Thyro epiglottic ligament, 044 
I hyro epiglottideus muscle, 047 
Thyro hyoid ligaments, 041 
membrane, 043 
muscle, 200 
nerve, 484 

Thyroid artery, inferior, 345 
superior, 320 

surgical anatomy of, 320 
axis, 345 

branches of sympathetic, 535 
cartilage, 041 
foramen, 81 
ganglion, 535 
gland, 057 

chemical composition, 658 
isthmus of, 058 
lymphatics of, 438 
situation of, 057 
structure of, G5S 
vessels and nerves of, 058 
plexus of veins, 058 
veins, inferior, 414 
iniddle f 405 
superior, 405 
Tibia, 110 
articulations of, 120 
attachment of muscles to, 120 
crest of, 118 
development of, 120 
fracture of shaft of, 305 
spinous process of, 117 
tubercle of, 117 
tuberosities of, 117 
Tibial artery, anterior, 392 
branches of, 393 
peculiarities of, 392 
surgical anatomy of, 393 
posterior, 395 
branches of, 390 
peculiarities of, 396 
surgical anatomy of, 390 
lymphatic glands, 433 
nerve, anterior, 530 
posterior, 529 
recurrent artery, 393 
veins, anterior, 418 
posterior, 418 

Tibialis anticus muscle, 290 
posticus muscle, 295 
Tibio fibular articulations, infe¬ 
rior, 177 
middle, 177 
superior, 176 

region, anterior, muscles of, 
290 

posterior, muscles of, 292 
Tongue, 547 
arteries of, 550 
fibrous septum of, 549 
follicles of, 549 
mucous glands of, 549 


Tongue, continued . 

mucous membrane of, 547 
muscular fibres of, 549 
muscles of, 209 
nerves of, 550 
papilla; of, 54$ 

Tonsillitic artery, 322 
Tonsils, 592 
nerves of, 592 
vessels of, 592 
Tooth. See Teeth. 

Torcular Herophili, 21. 408 
Trabee ulae of corpus caveruosuir., 
073 

of spleen, 024 
of testis, 077 

Trachea, cartilages of, 050 
glands of, 050 
relations of, 048 
structure of, 050 
surgical anatomy of, 050 
vessels and nerves of, 050 
Trachelo-mastoid muscle, 225 
Tracheotomy, 651, 652 
Tractus opticus, 470 
Tragicus muscle, 569 
Tragus, 508 

Transversalis fascia, 690 
muscle, 233, 696 
Transversalis colli artery, 345 
muscle, 225 

Transverse arteries of basilar, 
344 

colon, 611 
facial artery, 326 
vein, 403 

fissure of brain, 405 
of liver, 015 
ligament of hip, 172 
of knee, 175 
of scapula, 160 
mesocolon, 600, 602 
process of a vertebra, 5 
sinus, 409 
suture, 55 

Trans versus auriculae, 509 
perinrei muscle (in male), 71:1 
(in female), 714 
Trapezium bone, 105 
Trapezius muscle, 218 
Trapezoid bone, 105 
ligament, 158 

Triangle of Hesselbacb, 699 
inferior carotid, 330 
of neck, anterior, 330 
posterior, 331 
surgical anatomy of, 329 
occipital, 331 
Scarpa’s, 384 
subclavian, 332 
submaxillary, 331 
superior carotid, 330 
Triangular ligament, infrapti- 
bian, 095, 715 

Triangularis sterni muscle, 237 
Triceps extensor cruris, 279 
extensor cubiti, 252 
Tricuspid valves, 033 
Trifacial nerve, 485 
Trigeminus, or fifth nerve, 485 
Trigone vesicale, 067 






752 


INDEX. 


Trigonum vesica*, 667 
Trochanteric fossa, 112 
Trochanters, greater and lesser, 
112 

Trochlea of humerus, 94 
Trochlear nerve, 478 
True ligaments of bladder, 666 
pelvis, 83 
ribs, 72 
vertebne, 5 

Trunk, muscles of, 217 
Tube, Eustachian, 573 
Fallopian, 688 
Tuber cinereum, 459 
ischii, 80 

Tubercle of the clavicle, 85 
of the femur, 112 
lachrymal, 43 

laminated, of cerebellum, 472 
of Lower, 631 
for odontoid ligaments, 20 
of scaphoid, 103 
of the tibia, 117 
of ulna, 97 
of zygoma, 28 
Tubercles, genial, 51 
of ribs, 73 

Tubercula quadrigemina, 469 
Tuberculo cinereo, 454 
Tuberosities of humerus, greater 
and lesser, 91 
of tibia, 117 

Tuberosity of ischium, 80 
maxillary, 40 
of palate bone, 47 
of radius, 101 
Tubes, bronchial, 649 

structure of, in lung, 656 
of Ferrein, 662 
Tubuli of Ferrein, 662 
lactifori, 691 
recti, 678 
seminiferi, 678 
urimferi, 661 

Tubulus centralis modioli, 578 
Tuft, vascular, in Malpighian 
bodies of kidney, 662 
Tunica albuginea, 677 
of ovary, 689 
Ruyschiana, 557 
vaginalis, 675, 677 
propria, 677 
reflexa, 677 
vasculosa testis, 677 
Turbinated bone, inferior, 49 
middle, 38 
superior, 38 
Tutamina oeuli, 564 
Tympanic artery, from internal 
carotid, 334 

from internal maxillary, 327 
bone, 31 
bones, 574 
nerve, 481, 496, 576 
Tympanum, 571 
arteries of, 576 
cavity of, 571 
membrane of, 573 
mucous membrane of, 575 
muscles of, 575 
nerves of, 576 


T y m pa x u M , con ft n ued. 
ossicula of, 574 
veins of, 576 

Ulna, 97 

articulations of, 100 
development of, 100 
fracture of coronoid process 
of, 271 

of olecranon, 271 
of shaft, 271 

muscles attached to, 100 
sigmoid cavities of, 97 
styloid process of, 100 
tubercle of, 97 
Ulnar artery, 360 
branches of, 361 
peculiarities of, 361 
relations in forearm, 360 
in hand, 361 
at wrist, 360 
surgical anatomy of, 361 
nerve, 513 

recurrent artery, anterior, 361 
posterior, 361 
vein, anterior, 410 
posterior, 410 

Umbilical arteries in foetus, 639, 
640 

how obliterated, 640 
fissure of liver, 615 
region, contents of, 598 
vein, 639, 640 

how obliterated, 640 
Umbilicus, 236 
Unciform bone, 107 
Ungual phalanges, 108 
Upper extremity, arteries of, 338 
articulations of, 156 
bones of, 84 
ligaments of, 156 
lymphatics of, 430 
muscles of, 241 
nerves of, 508 
veins of, 410 
Urachus, 666 
Ureters, 663 
nerves of, 663 
relations of, 663 
structure of, 663 
vessels of, 663 

Uhethka, female, relations of, 
684 

structure of, 684 
male, 668 

bulbous portion of, 669 
caput gallinaginis, 668 
external aperture of, 669 
membranous portion, 669 
prostatic portion, 668 
sinus of, 669 

rupture of, course taken by 
urine, 712 

sinus pocularis of, 669 
spongy portion of, 669 
structure,of, 669 
verumotltanum, 668 
Urinary organs, 660 
Uterine arteries, 378 
nerves, 541 
plexus of veins, 419 


Uterus, appendages of, 688 
after parturition, 688 
at puberty, 688 
arbor vital of, 687 
body of, 686 
broad ligaments of, 686 
cavity of, 686 
cervix of, 686 
during menstruation, 688 
during pregnancy, 688 
fundus of, 686 
ligaments of, 686 
lymphatics of, 435 
in foetus, 688 
in old age, 688 
round ligaments of, 690 
shape, position, dimensions, 
686 

structure of, 687 
vessels and nerves of, 687 
Uterus limsculiuus, 669 
Utricle of vestibule, 580 
Uvea, 559 
Uvula, 591 
of cerebellum, 471 
vesica?, 668 

Vagina, 685 
columns of, 685 
direction of, 685 
dimensions of, 685 
lymphatics of, 436 
orifice of, 683 
relations ot, 685 
shape of, 685 
situation of, 685 
structure of, 685 
Vaginal arteries, 378 
branches of hepatic artery? 
619 

plexus of nerves, 541 
of portal vein, 619 
of veins, 419 
process of temporal, 30 
processes of sphenoid, 34 
synovial membranes, 135 
Vagus nerve, 497 
branches of, 498 
ganglion of root of, 498 
of trunk of, 498 
Valve, or Valves. 
of Bauhin, 610 
of cystic duet, 620 
of gall-bladder, 620 
of heart, 631, 633, 635 
coronary, 632 
Eustachian, 631 
mitral, 635 
right auricle, 631 
semilunar, aortic, 635 
pulmonic, 633 
tricuspid, 633 
ileo-ca?cal, 610 
of Kerkring, 607 
of veins, 401 
of Vieussens, 469 
Valvula Bauhini, 610 
Valvulae conniventes, 607 
Vas aberrans, 678 
deferens, 679 
structure of, G79 
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Vasa aberrantia of brachial 
artery, 354 

afferentia of lymphatic glands, 
426 

brevia arteries, 370 
veins, 422 

effercntia of testis, 678 
of lymphatic glands, 426 
infereutia, 426 
intestini tenuis, 370 
recta, 678 

vasorum of arteries, 308 
of veins, 401 

Vascular system, changes in, at 
birth, 640 

peculiarities in fiutus, 637 
Vasculum aberrans, 678 
Vastus externus muscle, 279 
internus, 280 

Vein or Veins, Gamut Ana¬ 
tomy of, 400 
anastomoses of, 400 
arrangemeut into groups, 402 
coats of, 401 
muscular tissue of, 401 
plexuses of, 400 
sinuses of, 400 
size, form, etc., 400 
structure of, 401 
valves of, 401 
vessels and nerves of, 401 
Vein or Veins ( Vena or Ve.we), 
Descriptive Anatomy of 
402 

of ala? nasi, 403 
angular, 403 
articular, of knee, 417 
of jaw, 403 

auricular, anterior, 403 
posterior, 404 
axillary, 412 
azygos, 414 
left lower, 415 
upper, 415 
right, 414 
basilic, 411 
basi-vertebral, 416 
of bone, 3 
brachial, 411 
brachio-cephalic, 412 
bronchial, 415 
buccal, 403 
cardiac, 423 
anterior, 423 
great, 423 
posterior, 423 
cava, inferior, 420 
superior, 414 
cephalic, 411 
cerebellar, 407 
cerebral, 406 
choroid, of brain, 407 
circumflex iliac, 419 
superficial, 417 
coinites, 400 
brachial, 411 
interosseous, 411 
radial, 411 
ulnar, 411 

condyloid, posterior, 412 
coronary, 423 


Vein or Veins, continued . 
of corpora cavernosa, 674 
of corpus spongiosum, 674 
of corpus striatum, 407 
cutaneous, 400 
cystic, 423 

dee)), or vena? comitcs, 400 
dental, inferior, 403 
diaphragmatic, 421 
of diploe, 405 
dorsal, of penis, 419 
dorsalis nasi, 403 
pedis, 418 
dorsi-spinal, 415 
epigastric, 419 
superficial, 417 
of eyeball, 564 
facial, 402 
femoral, 418 
frontal, 403 

oftralen, 107, 123, 4C7 
gastric, 422 

gastro epiploic, left, 422 
gluteal, 419 

hemorrhoidal, inferior, 419 
middle, 419 
superior, 419 
of head, 402 
hepatic, 121 
iliac, common, 419 
external, 419 
internal, 419 
ilio-lutnbar, 419 
inferior cava, 42C 
innominate, 412 
intercostal, superior, 414 
interlobular, 619 
interosseous, of forearm, 411 
intralobular, 619 
jugular, anterior, 404 
external, 404 
posterior, 404 
internal, 405 
of kidney, 662 
labial, inferior, 403 
superior, 403 
laryngeal, 105 
lateral sacral, 420 
lingual, 405 
of liver, 617 

longitudinal, inferior, 408 
lumbar, 420 
ascending, 420 
mammary, internal, 114 
masseteric, 403 
mastoid, 404 
maxillary internal, 40 3 
median basilic, 411 
cephalic, 411 
cutaneous, 411 
medulli'Spinal, 416 
meningeal, 403 
meningo-rachidian, 416 
mesenteric, inferior, 421 
superior, 421 
minima* cordis, 423 
nasal, 103 
of neck, 404 
oblique, 423 
obturator, 419 
occipital, 404 


I Vein or Veins, continued. 
ophthalmic, 409 
ovarian, 421 
palatine, inferior, 403 
palmar, deep, 411 
palpebral, inferior, 403 
superior, 403 
pancreatic, 422 
pancreatico duodenal, 422 
parotid, 403 
peroneal, 418 
phalangeal, 405 
phrenic, 421 
plantar, external, 418 
internal, 418 
popliteal, 418 
portal, 400, 421, 423 
profunda femoris, 418 
pterygoid plexus, 403 
pudic, external, 417 
internal, 419 
pulmonary, 400,424 
radial, 411 
ranine, 403 
renal, 421 

sacral, middle, 420 - 

salvntella, 410 

saphenous, external, or short, 
418 

internal, or long, 417 
sciatic, 419 
spermatic, 420 
spiual, 415, 416 
splenic, 422 
stylo mastoid, 404 
subclavian, 412 
sublobular, 619 
submaxillary, 403 
submental, 403 
superficial, 400 
supraorbital, 403 
suprarenal, 421 
suprascapular, 404 
sural, 418 
systemic, 100 
temporal, 403 
middle, 403 

temporo-maxillary, 403 
Thebesii, 423 
thyroid, inferior, 414 
middle, 405 
superior, 405 
tibial, anterior, 418 
posterior, 418 
transverse cervical, 404 
facial, 403 
ulnar, anterior, 410 
posterior, 410 
umbilical, 639, 640 
vaginal, of liver, 619 
vasa brevia. 422 
ventricular. 407 
vertebral, 412 

Veins, plexus of, hemorrhoidal, 
419 

ovarian, 421, 690 
pampiniform, 420, 676 
pterygoid, 403 
spermatic, 420, 676 
uterine, 419, 687 
vaginal, 419 
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Vein or Veins, continued. 

vesieo-prostatic, 419 
Velum interpositum, 46G 

arteries and veins of, 467 
pendulum palati, 591 
Vena cava, inferior, 420 
superior, 414 
innominata, 412, 413 
portae, 400, 421, 423 
salvatella, 410 
(See at so Vein.) 

Venae basis vertebrarum, 416 
comites, 400 
Galeni, 407, 467 
minima? cordis, 423 
Thebesii, 423 
vorticosre, 557 
(Sec also Vein.) 

Venter of ilium, 78 
of scapula, 86 
Ventricular veins, 407 
Ventricle of brain, third, 468 
gray matter of, 468 
fourth, 473 

lining membrane of, 473 
fifth, 465 
lateral, 463 

of corpus callosum, 461 
of heart, left, 635 
right, 632 

openings in, 632 
of larynx, 646 

Vermiform process of cerebel¬ 
lum, superior, 470 
inferior, 471 
Vertebra deniata, 7 
prominens, 8 
Vertebra?, cervical, 5 
development of, 11 
dorsal, 8 
false, 5, 12 
general characters, 5 
ligaments of, 138 
lumbar, 10 
pedicles of, 5 


Vertebrae, continued. 
sacral, 12 
structure of, 10 
true, 5 

Vertebral aponeurosis, 222 
artery, 343 
column, 17 
ossification of, 12 
foramen, 5 
ligaments, 138 

region, anterior, muscles of,215 
lateral, muscles of, 217 
ribs, 72 
vein, 412 

Vertebro-costal ribs, 72 
Vertebro sternal ribs, 72 
Vertex of skull, 55 
Verumontanum, 668 
Vesical artery, inferior, 37 s 
middle, 37S t 

superior, 378 
plexus of nerves, 540 
Vesico prostatic plexus of veins, 
419 

Vesico-uterine ligaments, 686 
Vesicles, Graafian, 689 
Vesicula prostatica, 669 
Vesiculte seminales, form and 
size of, 679 
nerves of, 6SO 
relations of, 680 
structure of, 680 
vessels of, 680 
Vestibular artery, 581 
nerve, 581 

Vestibule of ear, 576 
aqueduct of, 30 
of vulva, 683 
Vidian artery, 329 
canal, 35 
nerve, 493 

Vieussens, valve of, 469 
Villi, 608 

Viscera, abdominal, position of 
in regions, 597, 598 


Viscera, continued. 
pelvic, position of, at outlet of 
pelvis, 716 
Vitreous body, 562 
humor of the eve, 562 
table of the skull, 3 
Vocal cords, false, 645 
inferior, 645 
superior, 645 
true, 645 

Voice, organs of, 641 
Voluntary muscles, 185 
Vomer, 50 
ake of, 50 
articulations of. 50 
development of, 50 
Vortex of heart, 637 
Vulva, 682 

Wharton's duct, 594 
White substance of brain, che¬ 
mical analysis of, 439 
Winslow, foramen of, 600 
Wisdom tooth, 586 
Womb. See Uterus. 

Wormian bones, 39 
Wrisberg, cartilages of, 643 
nerve of, 510 
Wrist joint, 164 

Xiphoid appendix, 68, 70 

V-shaped centre of acetabulum, 
82 

Yellow spot of retina, 561 

Zygoma, 27 
Zygomatic arch, 61 
fossa?, 62 

lymphatic glands, 428 
process, 27 

Zygomaticus major muscle, 196 
minor, 196 


THE END. 







